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HOMER F. WILHELM 


Homer EF. Wilhelm, of Socony-Vacuum Oil 
Co., New York, is the new president of the 
National Association of Lubricating Grease 
Manufacturers, succeeding H. S. Saunders, 
» of the International Lubricants Corp., of < 
New Orleans, the 1936 president. Mr. Wil- 
helm was one of the organizers of the asso- 
ciation and has been prominent in its ac- 
tivities. He is assistant manager of the 
wholesale lubricating oil and grease depart- 
ment of his company. 
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Independent Marketers in Michigan 


To Build Their Own Refinery 


gan and other’ nearby 

states will build their own 
refinery, to supply their pres- 
ent gasoline needs and also to 
serve as insurance for their fu- 
ture supply. 

The announcement of this 
plan is a practical answer of 
their own making, by this 
group of oil marketers, to con- 
ditions affecting generally the 
independent branch of the mar- 
keting industry which’ they 
term as oppressive. 

It is possible that independ- 
ent jobbers in other sections 
may adopt a similar program. 
Another refinery for the joint 
benefit of independent mar- 
keters in another part of the 
country is now being seriously 
considered. 

The Dixie refinery, of 3500 
barrels capacity at the start, is 
to be located at Riverview, ad- 
jacent to Trenton, Mich., on the 
Detroit River and only a short 
distance from the city of De- 
troit. The plant itself will cost 
in the neighborhood of $800,- 
000 and bids are now being re- 
ceived for its construction. The 
building of the plant is to start 
by the first of the year and it 
is hoped that it will be run- 
ning by mid-year. 

fficials of the company state 
it has entered into a written 
agicement with a principal 


Pex Dixie jobbers of Michi- 
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crude oil producing interest in 
the Mid-Continent by which it 
is assured sufficient crude_ to 


operate the plant for some 
years. 

The refinery will make a 
pipeline connection to one of 


the crude oil trunk lines’ so 
that the Mid-Continent oil will 
be delivered direct to the plant. 
Officials of the company, while 
not divulging the nature of 
their arrangements for crude, 
feel secure of a supply for sev- 
eral years to come. 

Officers and directors of the 
Dixie Refining Co., with one ex- 
ception, are jobbers now in the 
Dixie fold and some 23 Dixie 
companies have subscribed to 
150,000 shares of the 1,800,000 
authorized shares, of a par val- 
ue of $1 per share. These par- 
ticipants and the organizers 
hold rights for the purchase of 





This Week's Cover 


The photo on this week's cover, 
by courtesy of Engineer F. W. 
Stone of Arthur G. McKee Co., 
shows towers of the new at- 
mospheric-vacuum crude distilla- 
tion unit recently completed by 
that company for Petrolul-Bucu- 
resti, of Rumania. It is so designed 
that it may be converted to a 
cracking unit if and when this 
may be desired. 











an additional 425,000 shares at 
$1, prior to Oct. 1, 1939. There 
is being offered to the public, 
in Michigan only, 1,225,000 
shares. The rights for the pur- 
chase of the additional 425,000 
shares are to be exercised when 
and if it is deemed advisable 
to expand the capacity of the 
refinery. 


RESIDENT of the Dixie Re- 

fining Co. is Paul R. Kempf, 
of Ann Arbor, Mich., who will 
also be general manager of the 
company and in charge of the 
marketing of its products. He 
is president of Dixie Terminal 
Oil Co., a joint gasoline buying 
enterprise of a group of Dixie 
distributors in Michigan, which 
has storage at Riverview, ad- 
jacent to the refinery site and 
at Bay City, Mich. He is also 
secretary of the Staebler Oil 
Co., of Ann Arbor, and secre- 
tary, treasurer and director of 
Dixie Distributors, Inec., and 
was the organizer of Dixie In 
terstate, comprising about 220 
jobbers in ten middle western 
states. 

Vice-president and _ director 
of the new refining enterprise 
is Dr. George Granger Brown, 
of the faculty of the engineer- 
ing school at the University of 
Michigan, and well Known in 
scientific circles through his re- 








search work in refinery engi 
neering. He is consulting chem- 
ical engineer to the Natural 
Gasoline Association and has 
also served as consultant to the 
American Petroleum Institute 
and to many of the large oil 
companies. 

Neil Staebler, of the Staebler 
Oil Co., at Ann Arbor, is secre- 
tary, treasurer and a director 
of the Dixie Refining Co. He 
has had a long experience in 
oil marketing and the Staebler 
Oil Co. is among the largest in- 
dependent oil jobbers in Michi 
gan. 


McGILLIVRAY, vice presi- 
*dent of the S. T. & H. Oil 
Co. of Bad Axe, Mich., is a di- 
rector of the refining company. 
He has been engaged in market- 
ing petroleum products for the 
past 20 years and is a former 
president of Dixie Distributors, 
Inc. ‘Other directors are to be 
chosen and they will be market- 
ers who are now part of the 
Dixie group. 

The organizers have spent 
considerable time, at their own 
expense, in working out the 
plan of organization of the re 
fining company, in securing the 
crude supply, the lease on the 
marine terminal and in arrang- 
ing for the securing of con- 
tracts between the company 
and the Dixie licensees under 
which the licensees contract to 
take their entire requirements 
of gasoline from the company 
for a period of years. A new 
form of gasoline sales contract 
has been worked out which it is 
believed will give the jobber 
adequate protection against 
price changes and at the same 
time insure the refinery its op- 
erating costs. An advertising 
arrangement is also planned in 
conjunction with the jobbers, 
to provide for the establish 
ment of the Dixie brand gaso- 
line in the public’s mind on a 
parity with the brands of the 
big companies. 

The refinery, to be of 3500 
barrels daily capacity at the 
start, will be a topping and 
cracking plant for gasoline and 
fuel oil, the construction of the 
towers to provide for flexibility 
enough so that other products 
may be turned out later, if de- 
sired. The. plant will operate 


under a license from one of the 
major licensing groups and will 
produce 35,000,000 gallons an- 
nually of high octane gasoline 
and other products. The plant 
will be located on a tract of 
100 acres, on a highway into 
Detroit, and served by four 
railroads and also with marine 
facilities through the adjacent 
properties of the allied Dixie 
Terminals Oil Co. The terminal 
has docking facilities for han- 
dling a tanker of a capacity of 
1,000,000 gallons and could 
also provide for the plant re- 
ceiving its crude supply by wa- 
ter, if necessary. 

The history of the organiza- 
tion of the Dixie group of job- 
bers is set forth as follows, in 
the prospectus of the refining 
company: 

“Approximately ten years 
ago, a small group of Michigan 
gasoline jobbers and distribu- 
tors who were either handling 


The Dixie emblem, now used by over 
150 independent jobbers in ten states, 
from Teras to Wisconsin, is destined 
to become even better known to the 
public through an advertising program 
to be worked out in conjunction with 
the sale of gasoline from the Dixie 


groups own refinery, to be built near 
Detroit 








nationally known brands of pe. 


troleum products, or products 
under their own  individua 
brands, determined that the 


ideal plan for the marketing o: 
their products would be a plar 
under which each plant anc 
station would continue to be 
owned and operated by the in- 
dividual but that they would 
have a common public identity 
uniform brands and standard: 
of quality, uniform stations, ad 
vertising, merchandising poli 
cies and collective purchasin; 
power; that this plan woulk 
give to them all the beneficia 
features of the distributing 
plan of nationally known com 
panies but would retain indi 
vidual ownership and operation 
of their respective plants and 
stations, 


6 HE proof that this group 

was far-sighted in its con- 
clusions is the fact that, with- 
in the last few months, substan- 
tially all the major gasoline 
distributing companies have 
worked out a plan under which 
all their stations are leased and 
operated by others. 

“This plan was consummated 
by the organizing of Dixie Dis- 
tributors, Ine., a non-profit 
Michigan corporation. 

“Franchises are issued by 
this corporation to jobbers and 
distributors in Michigan, who, 
under this franchise contract 
agree in the sale and distribu- 
tion of their products and in the 
operation of their stations to 
maintain the high standards 
specified by Dixie. This small 
group has grown until today 
licensees of Dixie in Michigan 
own, operate and control an ag- 
gregate of approximately 450 
bulk plants, wholesale consum- 
er accounts and retail outlets. 

“Marketers of petroleum 
products in other states, recog 
nizing in the success of th: 
Dixie plan in Michigan the solu 
tion of their identical problems. 
applied for franchises from 
Dixie of Michigan. Wisconsin 
Was first. Eight other states fo! 
lowed and today the Dixie mar 
keting organization and pla! 
extends over the entire Missis 
sippi Valley from Texas in th: 
south to Wisconsin in the north 
The sales of Dixie licensees i! 
these states today approximat: 
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Up 
on 
th- 
an- 
ine 
Ave This modern type of service station has been approved as standard for Dixie Distributors in Michigan and also approved 
iets by the Dixie inte rstate board for use in other states, The Dirie insignia is prominently displayed on the pumps, u hich do 
not show in the picture. This station is that of the Staebler Oil Co. at Ann Arbor, Mich., across State St. from the Uni 
ind versity of Michigan campus. The Dirie group has just announced plans to build a refinery near Detroit to supply the 
gasoline needs of their companies 
ted 
Jis- 
ofit 100,000,000 gallons of gasoline 
annually. The famous slogan of 
this organization is: ‘‘The Pow- \ sti | t i st i t | } 
Bs: er to Pass—That’s Dixie Gas.”’ AUSTIN nterests O hnhvade 
rho “Until this time, Dixie lic- 
ract ensees in Michigan and in other nn ‘ 
ibu states have been compelled to loronto Retail Markets 
the purchase their gasoline and pe- 
to troleum products from a num 
irds ber of refineries. In order to 
nall furnish a constant and uniform TORONTO, Oct. 30 at about 4.5 cents per gallon 
day supply of high octane gasoline PRICE war among gaso- below ordinary grades sold by 
gan and other petroleum products A line service stations is in regular line service stations. 
ag of the required specifications ~ prospect in Toronto, simi- Joy Oil Co. Ltd., plans to 
450) and standards of quality to lar to that which has been’ spend in excess of $500,000 on 
um meet the requirements, first, of waged in Montreal by St. Law- the Toronto project, and_ to 
lets. the licensees of Dixie in Michi- rence Service Stations, Ltd., af- open 20 or more service sta- 
eum gan and, later. Dixie licensees filiated with interests responsi- tions. Sites have already been 
nine in other states, this corporation ble for price cutting in Detroit selected and five have _ been 
the (Dixie Refining Co.) has been a few years ago by the Sunny leased on the Toronto Harbor 
solu organized for the construction Service Oil Co. Commission waterfront prop 
cons and operation of a modern com- A company has been incorpo- erty. 
‘ron bined topping and cracking rated under the name of Joy Opposition of a determined 
nsit plant.” Oil Co., Ltd., to operate in the nature has been _ aroused 
fol rich Toronto area. Mrs. Charles against the entry of the Joy 
mal — E. Austin, wife of the president stations and this has been suc- 
plat of the Detroit firm, is said to cessful so far in having the 
issis NEW YORK. Oct. 30.—V. Vv. be in charge of the Toronto un Property Committee of the To- 
the Jacomini has been elected a dertaking. ronto city council delay the 
ort} Vice-president and director of In the Montreal area, 11 sta- granting of licenses to erect 
aS il the Petroleum Conversion Corp. tions are in operation by the storage facilities and_ service 
mat H has been active in design- Austin interests selling gaso- stations in the city, it is said. In 
Ing oil-cracking equipment. line imported from Roumania_ discussions before the city 
NEW . 
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council it was denied that the 
Joy Oil Co. had any intention 
of starting a gasoline war in 
order to sell out later at a nui 
sance value to other companies. 

Delay in granting licenses is 
founded on technical consider- 
ations associated with the con- 
struction plans. Fred G. Me- 
Brien, counsel for Joy, and a 
former city controller, indicates 
the company may sue the city 
for damages for the delay, 
since navigation usually closes 
late in November, citing as his 
precedent the case of the On- 


tario Wrecking Co. which a few 
years ago was awarded dam- 
ages by a court judgment in the 
amount of $9000 because the 
city delayed issue of a permit 
for a junk yard. The city solici- 
tor has suggested the property 
committee has no authority if 
city by-laws have been com- 
plied with, to refuse granting 
a license simply to limit com- 
petition among gasoline vend- 
ors. The fact that major com- 
panies have leased their service 
stations to individual operators 
has intensified the opposition 
against the Joy company. 


Marketing and Refining Separate 
Under the Walsh-Healey Law 


WASHINGTON, Nov. 2 
OLDING that manufactur- 
H ing and distribution are 
separate operations un- 
der the Walsh-Healey law, the 
labor department has ruled 
that the refining department of 
an oil company bidding tor 
federal business is under the 
new government contracts law 
although its’ distribution = or 
marketing employes are not, it 
was learned today. 

The ruling was made at the 
request of representatives of 
Standard Oil Co. of New Jersey 
and Sinclair Refining Co., it is 
understood. 

The Walsh-Healey law pro- 
vides that companies bidding on 
government business must pay 
a minimum wage to be fixed, 
must maintain safety stand- 
ards and observe an 8-hour day 
and a 40-hour week with time 
and a half for overtime. 

The ruling means that any 
company employe handling the 
gasoline or oil after it leaves 
the refinery is not under the 
Walsh-Healey law, it was ex- 
plained at the labor depart- 
ment. This exempts tank truck 
drivers, bulk plant operators 
and filling station attendants, 
and other company employes in 
the marketing or distributing 
branch. 

This does not mean that an 
oil jobber or other independent 
oil marketer awarded a govern- 
ment contract will be exempt 
from the new law, labor de- 


10 


partment officials said. 

The first question put to the 
labor department was whether 
or not petroleum products were 
exempt from the Walsh-Healey 
law under Section 9, which pur- 
ports to exclude all goods which 
can be ordinarily purchased in 
open market. It was held that 
since government purchasing 
agencies advertised for bids in 
buying gasoline and oil, such 
contracts were not exempt. 

Another part of the ruling 
was that the crews of oil tank- 
ers are exempt from the Walsh- 
Healey law. All employes at 
terminals are likewise exempt. 

No ruling was made as to em- 
ployes of an intergrated com- 
pany working in the production 


branch. However, labor de- 
partment officials indicated 
that they would not consider 


such employes as coming under 
the new labor-standards law. 

A corollary of the 
that refining and 
are separate 
that an independent oil mar- 
keter meeting the  require- 
ments of a “regular dealer” is 
under the Walsh-Healey law, 
when selling to the government, 
although his supplying com- 
pany need not be subject to the 
law. However, no definite rul- 
ing was made on this point 
(See NPN October 28, page 20 
for further discussion of Walsh- 
Healey law as it affects the oil 
industry). 


ruling 
marketing 
operations is 





Holland Reavis Dies 


LYNCHBURG, Va.—Hollan: 
5. Reavis, oil promotor, publis! 
er and writer, died here Oct. 2 
by strangulation which th 
county coroner declared wa 
self inflicted. Mr. Reavis wa 
born 60 years ago in St. Louis. 

After several years as re 
porter and political writer fo 
St. Louis papers, he reporte: 
oil field developments at Beau 


mont, Tex., for the St. Loui 
Republic. He invested in oi 
properties and later’ estab 


lished the predecessor of whai 
is now the Oil and Gas Journal 
Still later, he established thx 
Oil Trade Journal. 


In 1915, Reavis founded the 
Petroleum Register and moved 
to New York some time late: 
where he lived until he retired 
in 1927. Recently he had been 
writing a history of the oil in 
dustry and its personalities. 


J. P. Graver Dies 


CHICAGO—J. re. Graver, 
former president of the Grave: 
Tank & Manufacturing Co., 
Chicago, died Oct. 27 in Miami, 
Florida. Services were in Chi- 
cago, Oct. 30, and interment 
also was in Chicago. 

Mr. Graver, 68 years old, re- 
tired from the Graver company 
about five years ago, and has 
been living in Florida for about 
a year. He was not in good 
health for some time. 

Mrs. Graver and three daugh- 
ters survive. The daughters 
are Grace and Virginia, of Chi 
cago, and Mrs. Loren Deeton, 
Cleveland. 


Grant McCarco Dies 


NEW YORK, Noy. 2.—Grant 
McCarco, former president ol! 
the Standard Oil Co. of Penn- 
svlvania, died yesterday at his 
home in Pittsburgh. He was 
72 years. old. Mr. MeCarco 
helped found the Pennsylvania 
Lubricating Co. shortly after h 
graduated from college. It 
later became a subsidiary of the 
Standard Oil Co. of New Jerse) 
He later was made _ president! 
of the Standard Oil Co. of Penn 
svlvania. 
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Policies of Independent Marketing 


Discussed at Jobber Convention 


CHICAGO, Oct. 30 


ATIONAL oil Marketers 
NX Association members con- 
a sidered the jobber’s posi- 
tion on conservation, on more 
active participation in the tank 
car market, heard the underly- 
ing motives of consumer Cco-op- 
eratives exposed, discussed the 
“lowa Plan,” and formulated 
a code policy, in convention this 
week in Chicago. 

This year’s convention pro- 
gram was in sharp contrast to 
that of a year ago. Last year 
the bulk of the program came 
from the floor, as jobbers de- 
bated issues, clashed on policies, 
and shaped the new _ associa- 
tion’s course for the coming 
year. The program this week 
was filled with platform ad- 
dresses covering the jobbers’ 
immediate problems. 


Discussion from the _ floor 
came the final day, as the asso- 
clation considered a code _ pol- 
icy. A resolution naming C. E. 
Arnott, of Socony-Vacuum Oil 
Co., Ine., chairman of the code 
committee of three, plunged 
members into heated debate 
over a recital of negotiations in 
Washington by a code commit- 
tee with the Federal Trade 
Commission. 

After three addresses on the 
“lowa Plan’”’ there was some 
discussion of this new retail 
marketing policy but other ses- 
sions closed with delivery of 
papers and the jobbers dis- 
persed to discuss their problems 
in small groups and to take 
home ideas presented in the 
speeches. 

Current anti-trust activities 
ot the federal government were 
referred to on three occasions 
from the speaker’s platform. 
One occasion was the address by 
a Department of Justice official 
discussing broadly the anti- 
trust laws. Two other times 
mention was made by associa- 
tion officers of the federal 
grind jury sitting 140 miles 
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By E. L. BARRINGER 
N. P.N. Staff Writer 


trom Chicago in Madison, Wis., 
and to its indictment charging 
anti-trust law violations. 

‘“T never was, | am not now, 
and I never will be in favor of 
jailing any man who has thus 
far been indicted in this grand 
jury investigation,” stated Roy 
R. Fisher, Argo Oil Corp., De- 
troit, in his address as associa- 
tion vice-president, explaining 
that he was in no way apologiz- 
ing for his activities in the 
federal and the Michigan inves- 
tigations. 

“Gentlemen, it is no material 
benefit to anyone of us that Mr. 
X, of the Blank Oil Co., is in- 
dicted and sent to jail, but if 
damage has been done, as we 


have maintained, proper con- 
duct should follow, plus civil 


restitution,’’ he continued. 
Later, Mr. Fisher amplifie2 
his remarks explaining that, 


if any company official goes to 
jail, someone in the organiza- 
tion will move right up to take 
his place and the new executive 
will be ‘‘vindictive because his 
pal is in jail.” 

Paul E. Hadlick, in his see- 
retary’s report, reminded job- 
bers that a committee called 
on the U. S. Attorney-General 
in June, 1935, about anti-trust 
law violations and that a reso- 
lution was adopted at the con- 
vention in October, 1935, and 
another committee called = on 
the attorney-general. 

“IT was not the originator of 
the idea of calling on the at- 
torney-general. It came from 
the floor and was unanimous,” 
he said. “I am not for turning 
back. . .. If you want to re- 
secind, all right. The place 
to set policies is from the floor, 
not by the officers.”’ The asso- 
ciation did not indicate any 
policy from the floor, by com- 
ment or by resolution. 

Back of the 1935 convention 





NOMA 1937 Officials 


@ Officers and directors of the 
National Oil Marketers Association, 
elected at the second annual con 
vention in Chicago, Oct. 27 to 29; 
are as follows: 

President: M. B. Whiting, M. B. 
Whiting Oil Co., Clifton Forge, Va. 

Vice-president: Roy R. Fisher, 
Argo Oil Corp., Detroit. 

Secretary-treasurer: Paul EB. Had 
lick, Washington. 

Board of Directors 

C. E. Bauer, Continental Oil Co., 
Inc., Louisville. 

Fred E. Bergfors, Quincey Oil Co., 
Quincy, Mass. 

R. E. Breed, 3rd, The General 
Refining Co., Baltimore. 

R. J. Coughlin, Westland Oil Co., 
Minot, N. D. 

J. E. Fenn, Orange State Oil Co., 
Miami, Florida. 


Roy R. Fisher, Argo Oil Corp., 
Detroit. 
Chas. E. Foreman, Mid-Western 


Petroleum Co., Indianapolis. 


W. M. Jacobson, H. K. Stahl Co.. 
Minneapolis. 

Grover Keaton, 
Co., Milan, Tenn. 


Penn-Tenn Oil 


Frederick D. Koehler, Jr., F. D. 
Koehler Co., Inec., Elm Park, S. L, 
New York. 

*G. D. Finnigan, Super Service 
Oil Co., Cedar Rapids, Iowa. 

*W. R. MeCain, Purity Oil Co., 
Springfield, Mo. 

* Walter H. Wingrove, Wingrove 
Oil Co., Sheboygan, Wis. 

*Stanton K. Smith, Smith Oil 
& Refining Co., Rockford, II. 

Clarence Schock, Schock Inde 
pendent Oil Co., Mt. Joy, Pa. 

Ek. M. Thompson, Thompson 
Wooten Oil Co., Goldsboro, N. C. 

Frank R. Thompson, Anderson 
Petroleum Co., Anderson, S. C. 

KF. B. Whiting, M. B. Whiting Oil 
Co., Clifton Forge Va. 

* New directors, all other = di 
rectors and officers were re-elected. 
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resolution relating to anti-trust 
laws was the desire to create 
open, competitive markets, he 
continued, and ‘‘we will not rest 
until this is achieved.’’ 

As to the origin of the fed- 
eral grand jury investigation, 
Mr. Hadlick reminded the con- 
vention that, prior to jobbers 
calling on the attorney-general, 
the national retailers’ associa- 
tion had a delegation there. ‘I 
don’t know whether the depart- 
ment (justice) acted on their 
resolutions or ours,’’ he said. 


T HE convention opened Oct. 
27 with an address of wel- 
come by Judge Patton, Chicago 
municipal court, followed by M. 
B. Whiting’s address as presi- 
dent and an address by Warren 
C. Platt, editorial and publisher 
of NATIONAL PETROLEUM NEws, 
on ‘“‘What Tomorrow Holds For 
The Jobber.’ The first after- 
noon session was on consumer 
co-operatives, with Harry Cur- 
ran Wilbur, managers’ consult- 
ant, Chicago, the speaker. 

Four addresses were given 
the morning of the second day. 
Speakers were Roy R. Fisher, 
association vice-president; Rus- 
sell Hardy, anti-trust division, 
Department of Justice; Ralph 
E. Burdick, Duluth attorney, on 
damage suits under anti-trust 
cases; and Wm. Earle White, 
Petersburg, Va., jobber. 

Mr. Fisher scored heavy taxa- 
tion of the industry and efforts 
to make oil a public utility. 

“The only excuse for estab- 
lishing the industry as a public 
utility might be that competi- 
tion is stifled and that the 
industry is in the hands of a 
monopoly,” he said. 

“Gentlemen, -it behooves us 
to combat the attitude and en- 
deavor of the government to 
create this new public utility, 
by pointing out to them that if 
they will continue with their 
grand jury investigation they 
can eliminate the bad features 
of the industry. It will then be 
unnecessary to risk the danger 
involved in establishing the 
petroleum industry as a public 
utility.” 


The attitude of the National 


Association of Petroleum Re- 
tailers in condemning in reso- 
lutions the grand jury indict- 


ments was termed “ridiculous” 


by Mr. Fisher. 


“They said the dealer was 


benefited by the alleged anti- 
trust law violations,’ he con- 
tinued, ‘“‘because distress gaso- 
line was taken off the market. 
Gentlemen, I do not think it is 
necessary to go into the ques- 
tion of distress gasoline any 
further than to remind dealers 
that their margin never was af- 
fected by it. Regardless of 
what distress gasoline was on 
the market, they received their 
margin from their suppliers.” 

The speaker then charged the 
retailers’ national association 
“shed crocodile tears for their 
major company friends’? and 
claimed that: 

Dealer margins in Michigan 
were reduced 0.5 cent in April, 


1935, when gasoline prices to 
the public advanced 0.5 cent. 
The national association in 


that same month thought ma- 
jor companies should be inves- 
tigated because dealers thought 
the majors had conspired. 

The retailers’ convention in 
Detroit last year invited Sen- 
ator Baldwin, chairman of the 
Michigan joint legislative in- 
vestigating committee, to ad- 
dress retailers. 

Wilmer R. Schuh, president, 
and other officials of the retail- 


ers’ national association urged 
Senator Baldwin to continue 
the Michigan investigation 


right through to Washington. 
“And so, it is evident that the 

National Association of Petrole- 

um Retailers does not repre- 





NOMA Addresses Published 


@ Five addresses presented at the 
convention of the National Oil 
Marketers Association convention 
in Chicago, Oct. 27-29, were carried 


in the Oct. 28th issue of Narionat 
PETROLEUM NEWS, 
“Damage Suits in Anti-Trust 


Cases,’ by Ralph E. Burdick, Du- 
luth attorney. 

“How the Iowa Plan Started.” 
by Henry E. Wormhoudt, vice pres- 
ident, Cushman-Wilson Oil Co., Des 
Moines, Ia. 

“What Price Independence,” by 
M. B. Whiting, Clifton Forge, Va., 
president, National Oil Marketers 
Association. 

“Following Through in Your 
State.” by Wm. Earle White, Delta 
Oil Co., Petersburg, Va. 

“What Tomorrow Holds for the 
Jobber,” by Warren C. Platt, editor 
and publisher, Narionat PeTROLEUM 
NEWS. 








Fishe 


sent the dealers,’ Mr. 


charged. 


“It represents only a smal! 
minority who have been able t 
gain a voice. The average dea! 
er is fair-minded and has com 
mon sense enough to know tha 
the action of the governmen 
investigating oil companies ji 
for the good of the industry 
No, I don’t believe that the dea! 
ers of America are in favor o! 
the resolution that was draw) 
up by a handful of so-called 
‘leaders.’ ”’ 

The “Iowa Plan’’ session the 
second afternoon featured thre: 
speakers and the presiding of 
ficer was Harry Fee, Fee Oi! 
Co., Waterloo, Ia. Henry E 
Wormhoudt, Cushman-Wilso; 
Oil Co., Des Moines, traced the 
development of the plan 
through Iowa’s chain store tax 
law and commented on condi 
tions in Des Moines under thi 
plan. E. L. Barringer, NATIONAL 
PETROLEUM NEws staff writer 
spoke on factors causing 
spread of the ‘Iowa Plan” to 
other states. 


66 EK ARE far better off un 

der the ‘Iowa Plan’ and it 
has been a blessing,’’ said the 
third speaker, Charles’ Rohr, 
Log Cabin Oil Co., Mason City, 
la. 


Mr. Rohr related how the 
“Towa Plan” created retailer 
responsibility in maintaining 
prices. Prior to the plan, he 


charged, retailers were anxious 
to break down prices when they 
heard of discounting. Now re- 
tailers, wanting to protect their 
several hundred dollars invest- 
ed in the oil business, are an- 
xious to maintain prices. 

The subject of merchandising 
was handled by GQ. Denny 
Moore, managing director, 
rasoline Pump Manufacturers 
Association, New York. After 
relating the opportunities for 
jobbers in merchandising, Mr. 
Moore summarized maintenance 
of rasoline service station 
pumps, with brief comments on 
how to keep this equipment in 
proper working order. A de- 
tailed report of his address be- 
gins on page 8&7 of this issue. 

In the secretary’s address 
Mr. Hadlick opposed re-enact 
ment of the Connally and th: 
interstate compact acts an 
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the issuance of estimates of fu- 
ture demand for crude oil by 
the Interior Department. 

The Connally and interstate 
ompact acts expire next sum- 
mer unless re-enacted by the 
‘coming Congress, he said, and 
‘the NOMA will be there and 
try to prevent re-enactment of 
these acts.’’ These laws, he 
‘harged, are legalized monopo- 
lies and means the end of inde- 
pendents in the oil business. 

“You can’t take one branch 
and say this is controlled, leav- 
ing the rest of the industry open 
to the old American competi- 
tion. ... It doesn’t make 
Hadlick said. 
Re-enactment of these meas- 


sense,”’ 


ures means they will be per- 
manent, he continued, and ‘if 
they are on the books perman- 
ently my advice to you is give 
the government full control of 
your business to get a return, 
the same as utilities.” 

Issuance of estimates of fu- 
ture demand by the Interior 
Department is without = sanc- 
tion of law, Hadlick told job- 
bers, and “refiners no longer 
need get into a huddle on bal- 
ancing supply and demand 
meaning higher prices—for 
the government does it for 
them.” 

In a statement the final day, 
acknowledging his re-election 
as president, M. B. Whiting, M. 


B. Whiting Oil Co., Clifton 
Forge. Va., said in conclusion: 

“I feel that we are entering 
upon an era of prosperity per- 
haps equal to none that we have 
heretofore experienced, and it 
is my sincere hope that, in 
straightening out the irregu- 
larities that exist in our eco- 
nomic structure, that those in 
command of certain branches 
of our industry will be fair in 
analyzing the situation which 
has so much to do with making 
the jobber able to be a credit- 
able representative in his com- 
munity, pay a fair wage to his 
workers and at the same time 
earn a fair return upon his in- 
vestment.”’ 





National Petroleum News Crew at Marketers Convention 


TIYHE booth of NATIONAL PE- 

TROLEUM NEws and the Oil- 
gram at the Trade Exhibit held 
in connection with the National 
Oil Marketers Association con- 
vention at Chicago Oct. 27-29 
was a center of interest, with 
the visiting jobbers coming in 
to read the news bulletins and 
market reports, which were 
sent in by teletype, just as they 
reach the headquarters of these 
publications. The background 
of the booth was a display of 
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articles concerning marketing 
Which NATIONAL PETROLEUM 
NEws has published during its 
30 years of business. 

Eleven representatives’ of 
N. P. N. and the Oilgram were 
present at the Chicago conven- 
tion. From left to right, stand- 
ing, L. D. Me Guan, 
Oilgram representative; E. V. 
Perkins, Chicago, advertising 
department; J. P. Mosher, Jr., 
Cleveland, manager 


Chicago, 


Oilgram., 


eum ens Platts 
FIGHTING for the Independents | 
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PETROLEW 
NEWS 


Ms 


KXmil G. Stankey, Cleveland, ad 
vertising department: J. W. 
Thompson, Cleveland, editorial 
department; A. M. Petty, man- 
ager Washington News Bureau: 
Kk. L. Barringer, Chicago, edi- 
torial department: W. G. Bur- 
ger, Cleveland, advertising de 
partment. Seated, V. B. Guth- 
rie, managing editor: Warren 
C. Platt, editor and publisher: 
A. E. Waldorf, 
manager. 
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Code With Anti-Trust Safeguards 


Favored by Jobber Convention 


CHICAGO, Oct. 30 
HEN the time came to 
W ianaie the code issue 
during the National Oil 
Marketers Association conven- 
tion this week in Chicago, 
three noteworthy association 
policies were formulated from 
two resolutions presented by 
the resolutions committee, dis- 
cussed from the floor and ac- 
cepted by members. These asso- 
ciation code policies are: 

First, favoring a trade prac- 
tice conference sponsored by 
the Federal Trade Commission 
for preparing a marketing code, 
provided suitable safeguards 
are inserted to insure enforce- 
ment of the Robinson-Patman 
and all other anti-trust laws, 
federal and state. 

Second, notifying the Federal! 
Trade Commission that ‘there 
is a definite demarcation’ be- 
tween interests represented by 
«. E. Arnott or his associates 
and those of the NOMA. Mr. 
Arnott, vice-president of So- 
cony-Vacuum Oil Co., Ine., is 
chairman of a committee of 
three which has directed nego- 
tiations on the marketing code 
the past several months. 

Third, participating in any 
trade commission code confer- 
ence through a committee ap- 
pointed by association directors, 
with written notification re- 
quested from the trade commis- 
sion of any conference dealing 
with marketing so the NOMA 
committee may present prob- 
lems in which the NOMA is in- 
terested. 

Specific mention of Mr. Ar- 
nott in the _ resolution was 
pounced on by jobbers and the 
convention plunged _ into its 
most heated debate, resulting 
in a recital of contacts at 
Washington between code of- 
ficials and the Federal Trade 
Commission. 

This week’s uproar was the 
third rebuke within a year ad- 
ministered by jobbers to Mr. 
Arnott regarding a code. At 
last year’s National Oil Market- 
ers Association convention a 
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militant attitude was taken 
against Mr. Arnott and the 
code he then was presenting to 
the industry. Again, at the 
midwestern code conference in 
February, 1936, at Chicago, 
when his name was presented 
by the nominations committee 
for permanent chairman a par- 
ade of jobbers took the floor 
in opposition through endors- 
ing another oil man for the of- 
fice. 

The code session started in- 
nocently enough on the final 
convention day with papers by 
P. J. Schroeder, Petroleum 
Service Co., Minneapolis, and 
chairman of the standing com- 
mittee of the proposed code 
now before the Federal Trade 
Commission, and by W. R. Mc- 
Cain, Purity Oil Co., Spring- 
field, Mo. 

These speeches related the 
history of the proposed code. 

Two resolutions relating to 
an association code policy were 
then presented by the resolu- 
tions committee to the conven- 
tion. 

“It seems that the associa- 
tion, through these resolutions, 
is making jackasses out of some 
ot us jobbers and others in the 
industry,’ Mr. Schroeder’ ex- 
claimed. “We are doing op- 
posite to what jobbers in other 
associations have done. I don’t 
want to throw a red flag. 

We need more harmony, more 
co-operation. These are too 
radical.”’ 

Roy R. Fisher, Argo Oil 
Corp., Detroit, informed Mr. 
Schroeder that the resolutions 
were drawn for a_ purpose, 
charging some double crossing 
in Washington, and that the in- 
tegrity of the association’s sec- 
retary had been insulted by ex- 
clusion of jobbers from a Fed- 
eral Trade Commission meet- 
ing. 

That the association’s action 
in passing on a code should be 
done by members, not by of- 
ficers, was stated by Paul E. 
Hadlick, secretary, who in- 
formed members that as one of 





the committee of three to pre 
sent the code at Washingtor 
he was unable to defend job 
bers. At the close of his com 
ment Mr. Hadlick related that 
in speaking frankly he must 
tender his resignation from the 
committee of three. 

Mr. Hadlick related how it 
became known in Washington 
last month that Mr. Arnott and 
B. L. Majewski, Deep Rock Oi! 
Corp., and member of the code 
standing committee, had a con- 
ference with George McCorkle, 
chief of the Federal Trade Com- 
mission’s trade practice divi- 
sion, for two hours on Sept. 18 


O CALL from committee 

members reached him, Mr 
Hadlick continued, prior to the 
time the committee members 
knew that their presence in 
Washington to call on the trade 
commission fas known = and 
then the members endeavored 
to reach him. 

“IT can take the snubbing in 
Washington but I must confess 
I cannot represent the jobbers 
in Washington,” he said. 

“Now you have the news,” 
commented Mr. Schroeder after 
Mr. Hadlick’s talk, ‘‘and you 
can go back home knowing 
something you didn’t know be- 
fore.”’ 

C. O. Beroth, Acme Petrole- 
um Co., Chicago, then spoke on 
the point, relating that he had 
been shocked to read of the con- 
ference in NATIONAL PETROLE 
UM News, and stated that ‘“‘the 
idea of star chamber sessions in 
Washington, when our secre- 
tary is in Washington, has got 
to stop.’”’ 

Wallace Wright, Crescent 
Gasoline & Oil Co., E. St. Louis, 
lll., then spoke on the deletion 
of Mr. Arnott’s name in the 
resolution. He referred to Mr 
Arnott as a person to whom job- 
bers owe some obligation, and 
that for harmony, and in case 
in the future Mr. Arnott’s aid 
should be desired, the name be 
deleted. 

Mr. Fisher then remarked 
that he could see Mr. Wright's 
point, but that the specific nam- 
ing of Mr. Arnott was caused 
by the industry as a_ whole, 
which at the outset had insisted 
and ‘‘delegated Mr. Arnott as 
the chief messenger boy on this 
piece of work,’’ and that the 
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point would be missed by elimi- 
nation of the name. 

The vote on adoption of the 
irst resolution was unanimous. 
That on the second resolution, 
ilso adopted, had at least three 
1iegative votes. 

The two code resolutions fol- 
low. The first one: 

“Be it resolved that this as- 
sociation favors the holding of a 
trade practice conference by the 
federal Trade Commission for 
the purpose of preparing a code 
for the oil marketing industry, 
provided suitable safeguards 
are inserted to insure the en- 
forcement of the Robinson-Pat- 
man law and all other anti- 
trust laws on the statute books 
of the United States and the re- 
spective states; and 


6 E IT further’ resolved 
that, when and if such a 
conference is called, the board 
of directors either from their 
number or otherwise appoint a 
suitable committee to function 
in such a conference.” 
The second resolution read: 


“Be it resolved that the Fed- 
eral Trade Commission be noti- 
fied in writing that the NOMA 
represents many thousands of 
wholesalers and retailers of pe- 
troleum products in the various 
sections of the United States 
and further that the Federal 
Trade Commission be notified 
that there is a definite demar- 
cation between the NOMA in- 
terests and those interests rep- 
resented by Mr. C. E. Arnott or 
his associates, and further that 
we request sufficient written 
notice from the Federal Trade 
Commission relative to any 
and every conference that deals 
with the marketing branches 
of the petroleum industry in or- 
der that a committee from the 
marketing NOMA may be en- 
abled to present the many prob- 
lems in which the NOMA is 
vitally interested.” 

A third resolution, adopted by 
the convention, advises jobbers 
to aecept agreements’ with 
sources of supply in which the 
jobber has equal rights with the 
supplier to terminate or sus- 
pend such agreements or con- 
tracts. Jobbers also were 
urged in the resolution to re- 
tain copies so they may have an 
exact record of agreements 
signed. 
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Savs Communistic Forces Work 


Through Consumer Co-ops. 


CHICAGO, Oct. 27 


OCIALISTIC and commu- 
S nistic organizations, by 

subtle manipulation and a 
carefully conceived program, 
have unwittingly seized upon 
the consumer co-operative 
movement in this country to 
further their cause, the conven- 
tion of the National Oil Market- 
ers Association was warned 
here today by Harry Curran 
Wilbur, of this city. 

Wilbur said that those who 
contend that the business done 
by consumer co-operatives is 
only about one per cent of the 
total retail business in the 
United States, are overlooking 
the significance of its rapid de 
velopment and the forces that 
have aligned themselves “in a 
solid phalanx to push it rapidly 
forward in the years to come.” 

Mr. Wilbur read figures from 
co-operative association sources 
to show that today this country 
has more than 10,000 consumer 
co-operatives of all kinds in- 
cluding numerous co-operative 
wholesalers, and _ that total 
membership of the movement 
is estimated at close to 3,000.- 
000, while its annual turnover 
amounts to approximately 
$400,000.000. 


He said that the domestic 
distribution department of the 
U. S. Chamber of Commerce 
states there are about 1800 con- 
sumers’ societies, of which 
about 56 per cent are engaged 
primarily in selling gasoline 
and motor oil, and 34 per cent 
are engaged in retail store ac- 
tivities. 


He gave published figures to 
show there are 2500 co-opera- 
tives that supply consumers 
with petroleum products. The 
oil business of these societies. 
he declared, represents a cap- 
ital investment of $18,000,000, 
a yearly turnover of $48.000. 
000, and he said that, in 1935, 
they returned to their members 


about $6,000,000 in patronage 
dividends. 


Mr. Wilbur pointed to other 
co-ops. in the mid-west to show 
the strength of the movement 
and fertile field it offered for 
propaganda dispensers. 


He turned to the 1935 report 
of the Central Co-operative 
Wholesale, of Superior, Wis., to 
show that its gasoline and oil 
sales amounted to $202,703.69, 
that it handled 352 cars of gas 
oline, and that it obtained a 
membership in the Pennsylva- 
nia Grade Crude Oil Associa- 
tion. 


He showed how the Farmers 
Union Central Exchange, of 
St. Paul, sold $4,028,088 of oil 
and gasoline to 225 co-op. fill 
ing stations in 1935, a gain of 
54 per cent over the 1934 busi- 
ness. 


He took a small co-op., the 
Kanabec County Oil Associa- 
tion of Mora, Minn., and 
showed how it started in 1927 
with 200 members who chipped 
in $10 each. Last year these 
shareholders received 14 per 
cent in rebates or patronage di- 
vidends on their purchases, and 
this group is now handling 
three-quarters of all the petro- 
leum products sold in its area, 
Wilbur said. 

Wilbur then spoke of the de 
structive forces of communism 
and socialism, whose aims are 
not to make men free, but to 
make them cogs in a centrally 
directed economy, working in 
and through this consumers co- 
operative movement with plans 
that are seemingly isolated and 
unrelated but in reality dove- 
tail together. 


Speaking of these “insidious 
forces’? Mr. Wilbur said, “Their 
aim is not self-government, but 
dictatorship of a little clique 
seizing power through promis 
ing supremacy of a class for 
which they have assumed lea- 
dership”’. 





Legislative Trend is ‘Toward 


Tightening Anti-Trust Laws 


CHICAGO, Oct. 29. 


HE anti-trust laws have 
TP iiaitec in part in fulfilling 

their purpose, according to 
Russell Hardy, special assistant 
attorney general, speaking Oct. 
28 to the National Oil Market- 
ers Association, in convention 
here. 

Although Hardy’s speech was 
an interesting discussion of the 
anti-trust laws in general, he 
disappointed the independent 
oil jobbers present by studious- 
ly avoiding any mention of the 
oil investigation at Madison, 
Wis. 

On the record of the anti-trust 
laws, despite their ‘“‘weakness”’, 
it is safe to assume they will be 
abandoned, Hardy declared. In- 
stead, Congress now appears to 
be actively interested in sup- 
plementing and fortifying them, 
he said, citing the new Robin- 
son-Patman law. 

There has been much con- 
fusion as to the purpose of the 
anti-trust laws, he said, which 
is not primarily to produce com- 
petition. Indeed, certain forms 
of competition are prohibited 
because they are unfair. Their 
purpose is to preserve the right 
of every individual to pursue his 
trade and business without op 
pression. From the protection 
of this right, independent ac- 
tion will follow, he said, result- 
ing in healthy trade conditions 
and competition beneficial to 
the public and industry alike. 

The anti-trust laws, as con 
strued by the courts, have 
“failed”? to reach combinations 
of large industrial units which 
the Justice Department sought 
to prevent, Hardy said. Among 
such cases, he listed the facts 
in the New York Standard-Vac- 
uum Oil merger. 

Another weakness of the anti 
trust laws, Hardy said, is that 
they fail to affect restrictive 
and coercive practices which 
are not accompanied by a con- 
spiracy. 
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Some companies acting alone 
have power enough to impose 
effective restraint, he pointed 
out. Sometimes this power has 
been used to force middlemen, 
retailers and lesser factors to 
follow policies dictated by the 
larger companies. Sometimes 
it has been used to pre-empt for 
the great companies the more 
lucrative situations in the re- 
tail field. 

“Such a condition has. oe- 
curred in the oil and motion 
picture businesses, where large 
producers have entered the re- 
tail field in competition with 
their own customers,” he add- 
ed. 

A large company may also 
discriminate among its custom- 
ers by refusing to sell, thus im- 
posing a restraint similar to 
that which the anti-trust laws 
seek to prevent. But size alone 
doesn’t make such action un- 
lawful, he said. 

“Of course, a remedy for such 
conditions would be to procure 
legislative prohibitions of spe- 
cific practices, without regard 
to whether or not they are part 
of a conspiracy; and, where the 
combination of the functions of 
producer and customer is char- 
acterized by coercive and op- 





Daily Average Production, Im- 
portant Districts, American 
Petroleum Institute Figures 


Week Ended 
Oct. 31 Oct. 24 
Barrels Barrels 
Oklahoma City 139,750 151,200 
Total Oklahoma 564,750 586.450 
East Texas $39,650 $38,600 


Total Texas 1,193,950 1,194,700 
Rodessa 54,400 55,100 
Total Louisiana 233,250 233,700 
California 567,600 583,500 
East of Rockies.. 2,475,900 1,499,550 
Total U. S. 3.043.500 2,083,050 
Crude Imports 60,860 111,710 


Total New Supply 3,104,360 2,194,760 














pressive conditions which mak: 
it difficult to enjoy the right t: 
engage in interstate commerce 
to require a separation of such 
functions,’’ Hardy suggested. 

“Some limitation upon th: 
right of large factors to sel 
would seem to be remedial,’’ hi 
added, saying that such a limi 
tation is not revolutionary, but 
is a familiar element of our law 

Such a limitation has bee 
imposed on public utilities 
based upon the existence oi 
‘“‘monopolistic conditions and 
control of a necessary commodi 
ty.”’ Where such conditions ex 
ist in an industry for any length 
of time, it is inevitable that reg 
ulation will be imposed, said 
Hardy, citing the grain and 
meat packer cases. 

Mr. Hardy believes that Con 
gress in the Robinson-Patman 
law has taken a step toward 
tightening the anti-trust laws 
However, he thinks the R-P 
law overlooked the fact that it 
is generally the large factors 
in an industry which are guilt) 
of discrimination. If the law 
were confirmed to that situa- 
tion, it would be less confusing 
and difficult to apply, he de- 
clared. 

The new bill, planned by Con 
gressman Patman, Texas, to di- 
vorce manufacturing and re- 
tailing is another step in tight 
ening the anti-trust laws, he 
said; but it is likely to arouse 
much opposition and may be 
declared unconstitutional be- 
‘ause it runs from top to bot 
tom with no exceptions, he stat 
ed, departing from text of his 
speech. 

Hardy balanced off the ‘‘fail- 
ures’? of the anti-trust laws 
with a list of cases in which 
these statutes have been effec 
tively applied to protect the 
public against ‘‘monopolies”’ and 
preserve numerous small en 
terprises from destruction. 





Louisiana Allowable 
By Teletype 

ROUGE, Nov. 2.- 
November order of Louisian« 
conservation commission sets 
allowables for the state at 238, 
350 barrels daily, an increas: 
of 3150 barrels over the Octo 
ber figure. Most of the increas: 
was given to Rodessa, up 250! 
barrels delivery. 
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TULSA, Oct. 29 
i vxplanation to the Boss: 
Next week it will be better. 
or two weeks it has gone like 
this: 


Q. <Any hot 
company today? 

A. Naw. Say, have you 
heard that the secret poll taken 
by Farley gives Landon 945 
electoral votes? 

Q. Are there that many? 

A. Well, anyway, I know a 
man who says he heard it to- 
day that such a poll was taken. 
It was a WPA project. 

Next stop. 

Q. How are things in the oil 
business today? 


news in your 


A. What? Oh, ves. Say, I 
understand that Snohomish 
county, Arkansas, has uprose 


against re-settlement and this 
may throw the state to the Re- 
publicans. Think there is any- 
thing to it? 

Q. (Just to fan the flames 
a little) No, I hadn’t heard 
that, but do you suppose all the 
blacksmiths and farriers will 
bolt the New Deal because of 
slighting references to the 
horse and buggy? 

A. Excuse me, will you. I 
want to pass that on to Joe. 
Drop back right after election, 
will you? 

So it has gone. Everybody 
has been in a dither and broth- 
er was arrayed against broth- 
er, as in 1861. As this is writ- 
ten it still goes on. As this is 
published, it is all over and we 
get back into the oil business. 
Where Do We Go Next Year? 

Besides politics, budget-mak- 
ing is occupying attention of all 
companies. Yes, they do have 
a budget, even if government 
does not have. They are now 
trying to lay out next year’s 
program, 

Some are able to estimate 
fairly satisfactorily just what 
they expect to do in 1937. But 
others don’t just Know what to 
put down for drilling appro- 
priations for the reason that 
they don’t know where they 
Will spend it. Quite a number 
have nothing much left to drill. 
It is a fact that a good discov- 
ery or two would be welcomed 
by certain companies. There 
have been few finds in 1936 of 
the type that promises substan- 
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tial additions to reserves. While 
the worth of a wildcat well 
which makes oil is seldom 
known for months or until addi- 
tional drilling has been done 
around it, the appraisal of 1936 
right now is that it is one of 
the leanest years from discov- 
ery standpoint the industry has 
ever known. 

No shortage of oil, overall, 
impends, but the country has 
used up far more crude oil this 
vear than the industry has 
found. There is a net loss both 
in stocks and underground re- 
serves. 

A few more months like the 
past 10 and the wildeatter will 
have to be invited to do his 
stuff. A price advance is the 
invitation he usually heeds. 

Speaking of wildcatting, Gen. 
Hugh (Crack-down) Johnson, 
in Oklahoma City last Friday 
replied to a question from the 
audience and was quoted in the 
hewspapers as saying he didn’t 
know wildeatting was a_busi- 
ness, that he always thought it 
was a crap game. 

With this viewpoint on the 
essential business of finding oil 
and gas supplies, he would have 
been poorly equipped to admin- 
ister the NIRA oil code, the 
writing of which he _ superin- 
tended. 

Fight Threatened in Texas 

How much support Rep. Har- 
ry N. Graves, Georgetown, Tex., 
has for his stand on proration 
is unknown but it may be deter- 
mined in the regular session of 
the legislature next January. 


Mr. Graves has asserted that 
the proration laws should be 
repealed because the law is 
“choking off independent oil 
operators.”’ 

It is considered by observers 
in Texas that Graves will not be 
able to get far with his pro- 
posal, even if he goes so far as 
to propose such repeal formal- 
ly. Commenting on the Graves 
statement, Sam W. Ross, Kil- 
gore, president of the East Tex- 
as Landowners Association, said 
the laws should never be re- 
pealed. 

Three States Now Conform 

Oklahoma and Kansas Cor- 
poration Commissioners have 
issued orders setting allowable 
production for November. Both 
conform exactly to the U.S. Bu- 
reau of Mines recommendations. 
The Oklahoma figure is 558,400 
barrels daily, Kansas 154,500. 
Only minor changes were made 
in the adjustments between 
pools. 

The Texas order was issued 
a week earlier. It also agrees 
with the Bureau forecast. New 
Mexico and Louisiana are the 
prorated states which had not, 
at this writing, issued orders. 
Louisiana authorities never 
agree with the federal bureau, 
New Mexico has been slightly 
above in recent months. 


Here and There 


The famous 101 Ranch, near 
Ponea City, Okla., is to be 
turned into a federal resettle- 
ment project, if Dr. Tugwell’s 
corps has its way. A life insur- 
ance company claims title and 
options on 8000 acres have been 
taken by the RA. Col. Zack 
T. Miller fights on in his at- 
tempt to redeem the ranch and 
is trying to get into the higher 
courts after losing in the lower. 

Approval has been given by 
the Department of the Interior 
to a large repressuring project 
in the Osage reservation. Near 
Avant, Okla., the Wolverine Oil 
(Shell), Phillips Petroleum and 
Sinclair Prairie Oil companies 
will approach the work co-op- 
eratively on 4480 acres. Wol- 
verine, which already has a 
compressor station and more 
producing wells than the oth 
ers, will operate. 

U. S. Supreme Court has con- 





sented to hear appeal of the 
Henderson Co., gasoline plant 
operator in the Texas Panhan- 
dle from decision of a three 
judge court. One of the chief 
points is the validity of Texas 
statutory prohibition of using 
“sweet”? gas in making carbon 
black, 

Skelly Oil Co. will increase 
capacity of pipeline in Kansas 
by installing larger pump sta- 
tion near Burrton. 

Oklahoma Supreme Court has 
upheld the state law which di 
verts 40 per cent of gasoline 
tax money from highway pur- 
poses to payment of state debt 


Three Speakers Before 


American IPT Meet 


CHICAGO, Oct. 29. The 
American Section of the Brit 
ish Institution of Petroleum 
Technologists will meet at Chi- 
cago, Nov. 10, during the Amer- 
ican Petroleum Institute meet- 
ing. Dr. R. E. Wilson, vice- 
chairman of the board of di 
rectors of Pan-American Petro- 
leum and Transport Co., is 
toastmaster, and the hour is 
7:00 P. M. in the Hotel Stevens. 


The speakers include Dr. G. 
H. Coxon, Anglo-Iranian Oil 
Co., who will talk about ‘‘Some 
Oil Problems Overseas’’. Dr. V. 
N. Ipatieff, of Universal Oil 
Products Co., an international 
authority on catalysis, will talk 
on “Recollections of the Rus 


sian Oil Industry’, a subject 


which should be replete with 
interesting anecdotes and _ in- 


formation. Dr. Ipatieff is thor- 
oughly acquainted with the in- 
dustry in the Soviet Republic. 

Dr. T. A. Boyd, head of the 
fuels section of General Mo 
tor’s Research department will 
discuss the interrelationship 
between ‘‘The Oil and Motor 
Industries’’. Boyd’s’ intimate 
knowledge of the problems in- 
volving mutually these two 
closely related industries, and 
his prominence in the develop- 
ments of primary interest to 
both automotive and petroleum 
chemists and engineers make 
him especially fitted to present 
these problems to this meeting. 
The group is composed mainly 
of American engineers and 
chemists who are members of 


18 


petroleum 


the leading British 

technical organization. 
Arrangements for the meet- 

ing are under the management 


of a committee of which Dr. 
Gustav Egloff, Universal Oil 
Products Co., Chicago, is chair- 
man. 


California Allowable 
Continues Unchanged 


LOS ANGELES, Oct. 30.— 
California’s November’ crude 
production quota was set at 
544,000 barrels daily for the 
sixth straight month by the Cen- 
tral Committee of Operators. 
This is 5500 barrels a day un- 
der the figure of 549,500 bar- 
rels recommended by the U. 38. 
Bureau of Mines, predicated on 
no withdrawal of crude oil from 
storage during the month. 

Notwithstanding heavy with- 
drawals from storage within 
recent months stocks are prac- 
tically at the same level as at 
the first of the year. Steady 
additions to storage are antici- 
pated for the next few months 
and the chairman urged com- 
mittee members to bring pres- 
sure to bear on operators with- 
in their producing areas for 
greater co-operation in approxi- 
mating their allotments. 


Lamp Suggests Change 


In Refinery Method 


NEW YORK, Oct. 28.—Re- 
fineries today face the neces- 
sity of modifying the tradition- 
al practice of piling up large 
quantities of gasoline in stor- 
age durng the winter months 
or the amount will become too 
large, states an article headed 
“The Refiner’s Dilemma in 
the current issue of The Lamp, 
official publication of the Stand- 
ard Oil Co; CN. 32). 

The article points out that 
the oil business is gradually ap- 
proaching the stage where sea- 
sonal swings will be nearly lev- 
eled out. That is, the call for 
motor fuel or heating oil will 
vary, but the total demand for 
all products, winter and sum- 
mer, is becoming more uniform. 
This leveling out in demand is 
caused by the rapid strides in 
consumption of fuel oils, par- 
ticularly for heating purposes, 


” 


it stated. At present there is 
a difference of only 5000 barrel; 
daily in average demand fo) 
crude and products in the May 
December period against the 
November-April period las! 
year, it pointed out. 

The company advocates less 
cracking during winter months 
diverting the gas oil instead t« 
heating oil purposes and alse 
advocates “building up stock: 
of gas and fuel oil during warn 
weather to supply peak winter 
demand without running too 
much crude to stills, thereby 
piling up unneeded gasolin« 
stocks.” 


Tanker Movement Hindered 


By Seamens Strike 


NEW YORK, Nov. 2.—The 
seamen’s strike which started 
Oct. 31 has tied up approximate 
ly 15 oil tankers at Atlantic and 


Gulf Coast ports so far and may’ 


seriously affect the cargo move 
ment of petroleum products, it 
was reported in oil circles here 
In most cases these tankers are 
at Atlantic Coast ports and the 
cargoes have been unloaded. 


The strike was called by the 
members of the International 
Seamen's Union at a meeting in 
New York City Oct. 31. The reg- 
ular officials of the union re 
fused to call a strike vote and 
left the meeting, after which 
the members voted a strike in 
sympathy with that on the Pa 
cific Coast. 

Officials of the Internationa! 
Seamen’s Union term the strike 
“outlaw” and announce they 
will furnish crews to idle ves- 
sels. 

The union at present has 
working contracts with most of 
the ship lines which do not ex- 
pire for several months at least, 
it is reported. 

The companies having tank- 
ers tied up by the strike include 
Gulf Refining Co., Soconoy-Vac- 
uum Oil Co., Atlantic Refining 
Co., Standard Oil Co. of New 
Jersey, Pennsylvania Shipping 
Co., Pan-American Petroleum & 
Transport Co. and the Consoli 
dated Oil Corp. 

Tieups have occurred at New 
York harbor, Baltimore, Provi 
dence, Philadelphia, Houston 
Texas, Charleston, S. C., and 
Marcus Hook, Pa. 
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Naphtha-Type Tractor Fuels 


Discussed by Refiners 


By ALLEN S. JAMES 
N. PLN. Staff Writer 


FORT WORTH, Tex., Oct. 28 


HE economic angles of the 
PP renertea trend of some 
- tractor manufacturers to- 
ward higher compression en- 
gines requiring a high octane 
fuel, and the ever-present prob- 
lem of tube corrosion were two 
topics around which extensive 
discussions were developed at a 
refinery operators’ meeting here 
Oct. 27. Other topics discussed 
were gum inhibitors and lab- 
oratory testing methods. 

The meeting was the third 
held this fall under the spon- 
sorship of the manufacturing 
committee of the Western Pe- 
troleum Refiners Association for 
plant operators. The _ fourth 
aud final one of these regional 
gatherings will be in Shreve- 
port, Nov. 6. 

The discussion with reference 
to tractor fuels was developed 
following presentation of a 
paper by C. G. Krieger of the 
Ethyl Gasoline Corp., on ‘‘The 
Sconomics of Gasoline Versus 
Tractor Fuel.” When Mr. 
Krieger told of experiments by 
his corporation’s research staff 
which tended to show that a 70 
octane gasoline was a very de- 
sirable fuel he got very close to 
the hearts of many of the 
plant operators’ present. It 
will be recalled that since 1930, 
in the middle west particularly, 


there has been developed a 
voluminous market for naph- 
tha type tractor fuels. Many 
Mid-Continent refiners have 


gone into this market so ex- 
tensively that they now are 
making four or more grades of 
tractor fuel. 

it was only natural, there- 
fore, that with Mr. Kreiger’s in- 
formation before them that the 
refiners should want to look at 
the whole matter from. the 
standpoint of economics, not 


only for themselves but also 
for their customers. 
One of the first questions 
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raised was, ‘“‘How much above 
the tractor fuel price can a trac- 
tor owner pay for his 70 octane 
gasoline without experiencing 
an increase in operating costs?” 


Some manufacturers, Mr. 
Krieger replied, have declared 
that a tractor owner can pay 75 
per cent more for high octane 
fuel and still ‘“‘break even.” 
Explaining further, he said 
that on oil cost alone 2 cents 
a gallon more for high octane 
gasoline can be justified. This 
is due, he said, to the fact that 
manufacturers recommend oil 
changes every 40 to 50 hours 
when an engine is operated on 
distillate because there is ap- 
proximately 3 per cent dilution 
per hour. Dilution when using 
high octane gasoline, he said, 
was far below this figure. And 
finally, Mr. Krieger added, ex- 
periments have shown that an 
engine operated on _ distillate 
wears out 3.5 times as fast as 
one using 70 octane gasoline. 

Chairman Emby Kaye, whose 
company, The Skelly Oil Co., 
has been quite active in the 
tractor fuel market the past 
three or more years, swung the 
discussion to the question of the 
economics of 70 octane gasoline 
for tractor fuel from the stand- 
point of the refiner when he de- 
clared that many executives 
who heretofore had looked only 
at the tractor fuel business be- 
ing booked by competitors as 
“business getting away from 
them’”’ now were giving consid- 
erable thought to ‘‘what is it 
costing us as compared with 
what we are getting for the 
fuels?” 


“Some of us,’’ Mr. Kaye con- 
tinued, ‘“‘have gone so far into 
this thing that we are making 
five ane six grades of tractor 
fuel. It takes a_ laboratory 
test to tell the difference be- 
tween them. All of them will 
operate equally well in a trac- 
tor, yet for various reasons we 


are making all these grades. 
What would it cost us to trans- 
fer some of these grades, at 
least, into 70 octane gasoline?” 

Then Mr. Kaye had read a 
discussion of this question pre- 
pared by Dr. R. W. Leslie of 
the Skelly company’s technical 
staff at El Dorado, Kan. 

“Can we,” Dr. Leslie asks in 
his discussion, “‘profit by con- 
verting the farm tractor to the 
use of 70 octane gasoline as 
power? 

“If the tractor suddenly 
ceased burning tractor fuel and 
started using gasoline, what 
would we do with our produc- 
tion of this cut? Without a 
doubt most of us would crack 
it to make gasoline because the 
demand would have shifted in 
that direction. Now what does 
it cost us to convert a gallon 
of tractor fuel into 70 octane 
gasoline?”’ 


‘HEN Dr. Leslie pointed out 

that most of the hydrocar- 
bons in today’s tractor fuels fall 
in the class of distillates known 
as reforming stock and a re- 
forming operation would cost 
0.25 to 0.375 cent per gallon. If 
royalty is collected an addition- 
al 0.125 to 0.25 cent per gallon 
must be added. 

The yield ordinarily would 
be about 80 per cent of approxi- 
mately 62 octane’ gasoline. 
Treating would add another ap- 
proximate 0.125 cent, and if 
more cracking is done more 
units will have to be built, rep- 
resenting an additional 0.24 
cent approximately for invest- 
ment write-off and_ interest 
charge. 

“And now last but not least,” 
Dr. Leslie concluded, ““‘we come 
to the cost element responsible 
for the entire discussion. We 
must add lead tetraethyl to the 
product to keep it from kKnock- 
ing in these high output motors. 
Nearly 1 cc. will be required 
and we will spend about 0.25 
cent a gallon for it. 

“Thus we have” converted 
one gallon of tractor fuel into 
0.8 gallon of cracked gasoline 
plus 0.2 gallon of fuel at a cost 
averaging conservatively 1.5 
cents. The cost per gallon of 
cracked gasoline is therefore 
1.5 divided by 0.8, or 1.875 
cents. To be sure of an even 
break for our efforts we should 
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insist on a differential of 2 
cents between straight run trac- 
tor fuel and 70 octane gasoline. 
Such a differential exists today 
with respect to many grades of 
tractor fuel but not all. If the 
differential is greater, the re- 
finer would do well to convert 
his low grade fuels to motor 
fuel.”’ 

The paper on “Corrosion of 
Heat Exchangers and _  Con- 
denser Tubes,” by N. W. Mitch- 
ell of the Chase Brass and Cop- 
per Co., paved the way for the 
discussion of the tube corrosion 
problem. Mr. Mitchell stated 
that there are two distinctly dif- 
ferent corrosion conditions with 
which condenser and heat ex- 
changer tubes are in contact. 
One is corrosive water and the 
other corrosive sulfurous” or 
acidic oil vapors, and alloys re- 
sisting one condition fairly sat- 
istactorily may not necessarily 
resist the other. 


N DISCUSSING corrosive wa- 

ter Mr. Mitchell stated that 
he had visited a number of re- 
fineries in East Texas and the 
Mid-Continent to study tube 
behavior. He was asked almost 
immediately how corrosive was 
the water in the Mid-Continent, 
or What did he consider a cor- 
rosive water. The waters in the 
Mid-Continent oil fields, he 
said, had a chloride concentra- 
tion of about 500 parts per mil- 
lion, whereas a water having 
as much as 100 parts per mil- 
lion is considered corrosive. 

After stating that “There are 
several types of corrosion which 
may occur with metals in water 
solution,”” and that ‘“‘the char- 
acter of the water determines 
the rate and form for any given 
metal,’’ Mr. Mitchell pointed out 
that in refinery work ‘‘we are 
concerned principally with gal- 
vanic corrosion, deposit attack, 
and in the case of yellow brass 
with dezincification.”’ 

A detailed and technical de- 
scription of these three types 
of corrosion were given by Mr. 
Mitchell, along with data show- 
ing results of various experi- 
ments to determine the types of 
metals or alloys most resistant 
to the various forms of corro- 
sion. 

The refinery operators 
showed particular interest in 
Mr. Mitchell’s statement that 
“At present low copper content 
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aluminum-bearing 


alloys are 
being tried for resistance to sul- 
fur. . . . Admiralty containing 
sufficient antimony to prevent 


dezincification also has_ possi- 
bilities. The resistance to sul- 
fur of this alloy should be equal 
to that of Admiralty, but its re- 
sistance to water very much bet- 
ter. The cost should not be 
greatly above that of Admiral- 
ty.”’ 

Another’ interesting  state- 
ment by Mr. Mitchell was that 
his company has’ developed 
duplex-tubes, consisting for in- 
stance, of commercial bronze 
on one side and Admiralty on 
the other, in order to provide a 
tube resistant to both water 
and sulfur compounds. ‘“‘We ex- 
pect to have,’’ Mr. Mitchell con- 
cluded, ‘‘service records for this 
duplex tube within the next few 
months and shall wait for these 
before we promote the tube ex- 
tensively.”’ 

One plant operator told Mr. 
Mitchell he had been operating 
a skimming plant on crude from 
acidized wells, had been add- 
ing a large amount of ammonia 
to the stream to the fraction- 
ator, and had been having tube 
failure on the cool side of the 
condensers. He had been un- 
able to find any traces of iron 
in the water and he wondered 
if the ammonia was causing this 
corrosion. Mr. Mitchell pointed 
out that iron was resistant to 
ammonia, and suggested that it 
might be due entirely to the 
water. 

Another operator joined the 
discussion by asking the first 
one if he had used an exception- 
ally large sample in testing for 
iron in the water which would 
indicate corrosion. ‘“‘We hada 
similar experience,’ the oper- 
ator added, “‘and when using an 
ordinary sample water we were 
unable to find traces of iron. 
When we used a large enough 
sample, however, its presence 
could be detected.’ The first 
operator said he had used only 
a small sample of water, but 
added, “I'll try a big sample 
when I get back to the plant.” 


Dr. G. S. Eisele of the Pure 
Oil Co., Muskogee, Okla., dis- 
cussed briefly, ‘Gum _ Inhib- 
itors.”"’ He pointed out the fact 
that cracking had moved rapid- 
ly but that treating methods 
had moved comparatively slow- 
lv but that now cracking has 


brought the problem of treat- 
ing to the front. 

That some of the operators 
had found a problem or two in 
their treating was’ indicated 
when Dr. Eisele answered in 
the affirmative to the question 
“Have you found some differ- 
ence in susceptibility between 
some gasolines and some _ in- 
hibitors?”’ 

One operator said he had had 
some difficulty with an_ in- 
hibitor loosening rust on the 
inside of the storage tanks. An- 
other told of the difficulty en- 
countered when his company in- 
troduced a gum inhibited gaso- 
line, when it was found that the 
inhibitor had in some instances 
loosened the gum from the in- 
side walls of the tanks. 

The paper on ‘Petroleun 
Testing Methods’’ was present- 
ed by R. W. Provine of the 
Mid-Continent Petroleum Corp 


U.S. Crude Stocks Drop 
692,000 Barrels 


WASHINGTON, Nov. 2. 
Crude stocks totaled 291,846.- 
000 barrels on October 24, a de 
crease of 692,000 barrels from 
October 17, the Bureau of Mines 
reported today. Foreign oils 
were down 116,000 barrels. 


Oct. 24 Oct. 17 Change 


Grade of Crude (Thousands of barrels) 


Penna. grade ........:... snoscive ee 4,105 + 18 
Other Appalachian ......... 637 668 31 
Lima-N. E. Ind.-Mich..... 1,025 1,016 + ‘ 
BU. Nc TING csscccsccencesatcece 9,961 9,892 + 69 
WN. Disks wel Bek. cicscisrciscs: 10,608 10,578 + 30 
W. Tex. and S.E. N. Mex. 28,528 28,645 117 
TG CTE  sciccndccts 19,063 18,783 + 280 
Other Mid-Cont. ................ 116,963 117,569 606 
Ce NS * scctstasinicatces 27,208 26,895 +313 
Rocky Mts. ........cceeeeee 25,690 25,668 + 22 
California ..................c00000-.. 29,788 30,351 —568 
Foreign Sesatviundes cassie ae 2,068 1l¢ 
Total wkly. inel. foreign..275,546 276,238 692 
Est. unreported stocks.... 16,300 16,300 

Total sesecsecsseveensee 91,946 292,538 692 


Oil Trades Banquet 


NEW YORK, Oct. 28.—The 
Oil Trades Association of New 
York had one of its largest at- 
tendances at the celebration of 
its annual banquet here last 
night. Approximately = 1000) 
members and their guests were 
present, including many from 
out-of-town. Following the 
banquet a vaudeville show was 
given. 
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Depression Period Research Has Produced New Methods 


and New Equipment to Meet More Intense Competition 


T NO time in the last decade has the refin- 
A ing industry seen so much new building, 
so many new units or so many new process- 
es installed as now. Nearly 400 separate build- 
ing programs have been completed recently or 
are under construction or planned in the United 
States and abroad, not counting minor repairs, 
revamping, plant expansion and maintenance. 
In fact if all’the rebuilding items are included, 
the number would average more than one item 
for each refinery and natural gasoline plant in 
this country. 

A tair estimate can now be made of the total 
equipment expenditures of the refining industry 
for 1936. The figures given below are made up of 
reported estimates of costs on each of the items 
published in American oil periodicals during the 
year ending Oct. 1, 1986, where costs of report- 
ed units are included in news items; these data 
are combined with estimates or actual figures 
obtained from individual companies, along with 
some estimates based on the capacity reported 
in barrels per day, the nature of the unit in- 
volved, and the probable cost per barrel for 
such construction, 

Of nearly 400 building items, varying in size 
from 50 to 25,000 barrels capacity in refining 
units, and up to more than half a million bar- 
rels of storage capacity, the cost of about 80 
units alone was practically $50,000,000. The 
total probable cost of the whole building pro- 
gram appears to be between $200,000,000 and 
$220,000,000. 

From reported and estimated capacities of 
all types of units built, building or contracted 
for (not crude capacities but for all products 
and processes reported), the additional and re- 
placement capacity appears to total about 1,850,- 
000 barrels per day. A large portion of this 
amount is replacement, probably 75 per cent of 
it. Little new crude capacity is being built. 


Process Development 


Similarly, no situation proves the essential 
truth of the old saw, ‘‘Necessity is the Mother of 
Invention’’, better than the remarkable increase 
in the number of new processes developed and 
introduced into refining operation during the 


to 
to 


recent period when profits were mainly con- 
spicuous by their absence. Faced by the neces- 
sity for reducing costs of manufacture and rais- 
ing the levels of product quality to increase 
sales appeal, refinery research and development 
departments have been more strenuously ac- 
tive than at any time in the industry’s history. 

Ten years ago the average refinery official con- 
sidered his research force, if he operated such 
a force, as overhead, the cost of which was to 
be parcelled out to the different manufacturing 
departments and subdivisions, over the strenu- 
ous objection of each department head. Noth- 
ing of credit was ever chalked up for these de- 
partments; they were considered merely as an 
evil born of the disordered brains of ‘‘profes- 
sorial’’ minds. Chemical and other engineers 
were looked at with indifference or active hos- 
tility when they came or were sent to any part 
of the refinery to look into operations. 


Research Results 


But in recent years the research man, the de- 
velopment engineer, has come rapidly into his 
own—and the end is not yet; in fact, this is 
merely the beginning. Already progress has 
gone so far that a refinery superintendent, if we 
can imagine one removed from all touch with 
refining a decade ago, would not make even a 
good roustabout on the refinery staff of 1936. 
The hit-and-miss, empirical methods of 1920 
have no more place in the 1936 refinery than 
has the medieval treadmill a place in the mod- 
ern powerhouse, 

The individual advances in technology, in 
equipment and its components, in control meth 
ods and instruments, in the increased know]l- 
edge of the chemistry and physics of petroleum 
and its products, during the last year alon: 
make an imposing list. Not all the develop 
ments mentioned here were brought to light 
during this past year alone, but new advances 
in method, or the wider adoption of process or 
equipment for commercial operation during this 
period now make them stand out particularly as 
the high lights of the year just passing. 


Naphtha and light oil treating with selective 
solvents for the separation of constituents dif 
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fering markedly in chemical structure is one 
of the high lights of the year, a unit employing 
this principle and purpose was built for Hum- 
ble Oil & Refining Co. on the Texas coast, using 
Edeleanu solvents and process. This unit is 
for the purpose, we understand—although no 
formal announcement has been made as to its 
specific purposes—for separating the paraffinic 
from the naphthenic and aromatic constituents 
of light distillates. With solvents of high se- 
lectivity, such as sulfur dioxide and its com- 
binations with other solvents such as benzol, 
a separation efficiency estimated at well above 
90 per cent is attained (in the absence of exact 
operating data this is considered conservative). 

This type of plant uses the typical equipment 
generally common to the installations of this 
process, with certain variations from the heavy 
oil units because of the volatile character of the 
charging stock. Low temperatures are used, 
of the order of minus 60 F. Plant operating data 
have not yet been disclosed, since this unit com- 
pleted its trial runs late this summer, but verbal 
reports indicate that the results obtained are 
satisfactory. 

These separated fractions may be used for a 
number of purposes; the paraffinic portion as 
solvents or cleaners where the specific proper- 
ties are advantageous, while the aromatic-naph- 
thenic fractions are decidedly special products 
for use where high solvent power for solids 
or high miscibility with especially heavy liquids, 
plastics, ete., are demanded. 

Theoretically, and technically, such a process 
is advantageous in case a refiner might wish to 
separate the highly paraffinic fraction for re- 
forming for higher octane number, leaving the 
aromatic extract as blending fuel. The possi- 
bilities of such methods offer plenty of room for 
investigation in the immediate future. 


In the eternal battle to reduce treating costs, 
and yield and octane number losses with light, 
specially cracked, distillates a new commercial 
development starting operation this year is the 
so-called Stratcold-Halloran low temperature- 
contactor-supercentrifuge system for treating 
especially cracked distillates, one unit of which 
is installed at Wilshire’s Los Angeles refinery. 





Oovember 4, 1936 





Photo courtesy of Standard Oil Company of California. 


This process consists essentially of cooling the 
charge stock to a predetermined low tempera- 
ture by means of suitable refrigerating meth- 
ods, and treating the cooled charge with sul- 
furic acid, in a specially designed mixer or Con- 
tactor, the mix being separated quickly and con- 
tinuously by centrifuge action. Both steps of 
the process have been used some years, sep- 
arately, with reported excellent results, and the 
combination appears to have attractive possi- 
bilities, although to date detailed results have 
not been disclosed. The chief advantages 
claimed are reduction of acid required, greater 
throughput speed, and the removal of sulfur and 
other deleterious impurities from such distil- 
lates with minimum loss of yield and anti-knock 
rating. 

Another process recently introduced to the 
refining technologist is the copper chloride proc- 
ess for sulfur removal, sweetening, ete., for 
light distillates, and discussed in the Nov. 14 
issue of NATIONAL PETROLEUM News. It is ear- 
ried out by treating the straight-run or cracked 
distillate with cupric chloride solid or solution, 
and a stabilizing treat immediately following, 
using sodium sulfide. The mercaptan sulfur 
compounds in the charge are converted to disul- 
fides. 

Reduction of treating costs, as compared to 
doctor treating, show savings of 53 to 95 per 
cent according to information published. In 
calculating the savings the cost of doctor treat- 
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ing is taken as one cent per barrel for caustic, 
and four cents per barrel for doctor solution. 
Estimates of cost for a 3000-barrel per day plant 
unit are from $8000 to $12,000, excluding the 
sodium sulfide settling tanks. Using the solid 
method, the units are estimated to cost less than 
$1 per barrel per day of throughput capacity. 


The advantages of the process, as summarized 
by technologists responsible for its develop- 
ment, are: Chemical costs practically eliminat- 
ed, using a regeneration method on the reagent, 
which is made originally from sodium sulfate 
and sodium chloride; no treating losses; little 
loss of octane rating, amounting to a one cent 
per barrel saving in lead; retention of such nat- 
ural gum inhibitors as are found in the gasoline, 
consisting of hydroxy derivatives, by the elim- 
ination of caustic treatment; reduction of in- 
vestment, labor and operating costs. 


Although no announcement of the details is 
as yet forthcoming, and the process cannot yet 
be identified, a new development, in the semi- 
commercial stage is reported under intensive 
investigation by a refining staff in the east. This 
process involves, we are told, a new type of 
filtering material derived from refinery by-prod- 
ucts or waste materials. It appears to be used 
for decolorizing and sweetening purposes; its 
dependability for general commercial applica- 
tion is not yet entirely determined, although 
positive results are claimed to prove its techni- 
cal value for its purposes. 


Filtration and Filter Equipment 


At least two developments in filtering meth- 
ods and media have come to the fore within the 
last year or so. One of these is referred to as 
Filtrol Fractionation, which is already operat- 
ing in at least two prominent refineries, on a 
commercial scale. This process briefly is car- 
ried out by mixing a finely ground filter aid, 
200-mesh or even finer, into a slurry with the 
stock to be filtered, and adding this slurry pro- 
portionately in a continuous stream to the 
charging stock of, say, reduced lubricating oil 
crude, as the stock enters the tube still for heat- 
ing. 

The mixed hot charge and filter aid pass into 
the fractionating equipment, is flashed, and the 
unvaporized fraction with the solid filter mate- 
rial drops to, and is removed by pump from, 
the bottom of the tower. While still hot, as for 
instance at 450-600 F., this suspension of filter 
clay in heavy residuum is filtered through regu- 
lation type presses, which removes the filter 
clay, leaving the decolorized oil ready for de- 
waxing, etc., without the additional expense of 
percolation or contact filtration through the 
conventional equipment. 


The filter aid may be revivified in the cus- 
tomary manner, it is presumed, but it is under- 
stood that, at present, at least one of the refin- 
eries operating this process is dumping the used 
clay, finding the process advantageous enough 
in results and cost to warrant this additional ex- 
pense of wasting once-used filter aid. 
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Among the advantages claimed for this new 
process are mentioned the much smaller quan- 
tity of oil ‘held up” in processing, shortening 
the total time for processing from weeks to days, 
promoting the speed of filling rush orders dur- 
ing high consumption periods, and greatly less- 
ening the amount of finished oil necessary to 
keep in storage to meet rush orders. 


The amount of equipment required for the 
entire process is greatly reduced, and the space 
requirements, buildings for housing the equip- 
ment are reduced to a small fraction of the re- 
quirements for conventional processing, tech- 
nologists who are acquainted with the process 
results say. It is also reported that the effici- 
ency of the decolorizing medium is considerably 
increased by the method, heating with the oil in 
passing through the furnace and tower increas- 
ing its decolorizing power appreciably. 


Continuous Filtration 


Clever systems have been worked out for 
mixing the slurry for proportioning materia! 
and oil in slurry and the amount of slurry added 
to the charging stock to the still. Cost of re- 
heating the oil for filtering, or for diluting with 
naphtha to reduce viscosity to promote filter 
rate is eliminated, it is pointed out, and the 
batch method of percolation becomes a continu- 
ous method by this process. 

Another process involving contact filtration 
method and equipment therefor is the Oliver 
Precoat, recently placed in operation. It is es- 
sentially a revolving drum type of filter with 
the filter surface on the shell of a cylinder, 
which dips under the surface of the filter mass. 
Suction is applied to the interior of the cylinder. 
Over the filter cloth a thick layer of extremely 
finely divided filter material is built up, the oil 
passes through this layer, leaving the filter ma- 
terial and color from the oil in the surface of this 
layer, from which a sharp cutter shaves a thin 
film of the filter aid, presenting always a fresh 
surface to the oil next passing through the filter. 
It is too early to predict the exact results of 
using this equipment, the order or magnitude 
of the savings involved, or the excellence of the 
oil quality produced. The new idea offers some 
interesting possibilities for improving the speed 
and thoroughness of filtration, especially of the 
contact type, and is very likely to be heard of 
more in the near future. 


Crude De-Salting 


Another comparatively new plant scale devel 
opment is the electrical de-salting of crudes in 
the field or at the refinery, before processing. 
A unit of this type was recently installed by) 
Petroleum Rectifying Corp. in the revamped 
plant of Barnsdall Refineries, Inc., at Wichita, 
Kans. (See N. P. N., Oct. 7, 1936, page 21). This 
process consists in adding water to a crude con 
taining appreciable amounts of salts, heating 
to reduce viscosity and hasten separation and set 
tling, and passing this mixture between elec 
trodes, placed on opposite sides of the passing 
liquid. Between these electrodes an electro 
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T’S THE AIR HOSE DRAG— 

the dragging across rough 
gravel, the yanking over bump- 
ers, the sawing against fenders 
that costs America’s service 
stations one million dollars 
every year to replace abuse- 
worn hose. 


You ean cut down your share 
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of that bill by equipping your 
towers or reels with Goodyear 
Wingfoot Service Station Air 
Hose—a hose built to the same 
high standard of quality that 
has won all types of Goodyear 
Hose preference throughout 
the petroleum industry for 


long-wearing service. 


Its smooth, super-tough red 
cover resists abrasion from 
concrete and gravel. Its sturdy 
two-braid careass holds its 
shape when run over by cars 
and trucks—does not perma- 
nently flatten. And it is non- 


kinking — reels perfectly. 


THE GREATEST NAME 


He’s got a y 
MILLION DOLLAR 
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That is why Goodyear Wing- 
foot Service Station Air Hose 
ean take the hard knocks for 
many extra months, saving 
you real money. Made in two 
sizes—',” and 3,”—in both 25 
and 50 foot lengths fitted with 
nipple on one end, air chuck 
on other. Or in any desired 
length up to 500 feet without 
fittings. For prices, get in 
touch with Goodyear, Akron, 
Ohio, or Los Angeles, Cali- 
fornia—or the nearest 
Goodyear Mechanical Rubber 


Goods Distributor. 
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magnetic field is maintained by a suitable differ- 
ence of potential. 

The charges which salt-solution and oil re- 
ceive speed up the separation and increase great- 
ly the efficiency of crude purification, eliminate 
corrosion and erosion in stills, towers and con- 


densers. Informed technologists are convinced 
that the system represents a satisfactory solu- 
tion of the problem of removing salts, water, 
etc., from crude emulsions with the resultant 
savings in plant maintenance and product qual- 
ity improvement. 

Research, development and plant expansion 
in polymerization have shown remarkable prog- 
ress during the last year, most of which is not 
new or specially startling, representing in the 
main improvement in operating conditions, 
equipment and design which result in reduced 
costs, less of maintenance problems and lowered 
hazards, increases in yields and quality improve- 
ments. One new departure during the year, 
however, is the combination thermal gas crack- 
ing-catalytic polymerization unit which is under 
construction for the Shamrock interests in the 
Texas Panhandle. Designed by Universal engi- 
neers and licensed by that company, this unit 
combines the low temperature and _ pressure 
principles of catalytic polymerization with ther- 
mal methods for producing the unsaturates, 
need for the catalytic process, from saturated 
gases such as natural gas. 

This unit, it is understood, will operate on the 
overhead gases from natural gasoline stabilizer 
towers, which consist mainly of propane and 
butanes. These overhead gases represent the 
concentration of the three and four carbon hy- 
drocarbons which are most useful as polymer- 
izer charge, without the dilution occasioned by 
the presence of the large percentages of meth- 
ane and ethane found in the original gases, 
most of which is eliminated from the system in 
the absorber and still of the natural gasoline 
unit. 

No data are available now to show what the 
yields from such an operation may be in pract- 
tice, but rumor says that a yield of more than 
40 per cent is promised. Since a volume yield 
of 50 per cent of polymer is theoretical or ap- 


proximately so, the actual percentage of gas 
utilized in a 42-43 per cent yield is actually 


twice that percentage in terms of the original 
gas, assuming the combination of two molecules 
of either paraffin or olefin or one of each, which 
produces one molecule of polymer. 

Indications are that the optimum amount of 
cracking would produce just enough olefins 
to recombine with the paraffins uncracked, pro- 
vided that is the reaction which predominates 
in the process. If polymerization occurs only 
between olefins, it is necessary to crack all the 
charge gas, which in practice will result in some 
loss to free carbon and free hydrogen. Free 
hydrogen may enter to some extent into the 
polymerization reaction under suitable condi- 
tions; it is very much less likely that free car- 
bon can be captured practically in the form of 
hydrocarbons. The next few years should show 
most important advances in the application of 
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thermal and catalytic methods, either and both, 
to the problems of building motor fuel products 
from those now too high in volatility to be used 
practicably. 


Elsewhere in this issue Ridgway, Wagner and 
Swanson show how, at temperatures of 1100 F. 
and above, yields of polymerized distillate of 
400 F. endpoint of up to two gallons or more 
per M cu. ft., in which the aromatic content, 
benzene, toluene, xylene, etc., is as high as 75 
per cent, when processed at 1200 F. The sig- 
nificance of these results appears to be the possi- 
bilities disclosed for the use of petroleum as a 
source of aromatic products normally obtained 
from the carbonization of coal. Those who re- 
member the terrific advance in prices of aro- 
matics during the World War, which were in 
excessive demand as explosive and war gas in- 
termediates can realize how vastly important 
these developments can become in the event of 
a major confilet. Gunpowder, guncotton, high 
explosives in general can thus be produced in 
almost unlimited quantities from petroleum and 
natural gases, relieving the strain on the coal 
industry and providing enormous supplies of 
these materials with relatively little delay. 
Cracked still gases are already used commer- 
cially to produce a large quantity of chemical 
products, alcohols, resins, and numerous others. 
In this and other fields the possibilities of utili- 
zation of petroleum are barely touched as yet. 

Stabilization of crude as produced from the 
well, and the resulting savings of both non- 
condensable gas and light condensable material 
bids fair to eliminate, partially at least, one of 
the most prolific wastes in the industry, a waste 
as old as the industry. The crude stabilization 
methods as used by The Texas Co. and Continen- 
tal, and being adopted by others, has been in- 
stalled by the Petroleum Engineering-McKee 
group, the last unit to go into service at this 
writing being Continental’s large unit at Tepe- 
tate, La. 

Crude and gas from the wells is piped to and 
metered at a central point, where separators are 
located. The wet gas from these separators 
is processed to recover natural gasoline, on the 
spot. Estimates of the overall saving of prod 
ucts by this method are placed roughly at three 
to five per cent. This system offers a distinct 
addition to conservation methods. 


Alloys and Metals 


Special but low-priced alloys suitable for use 
in low temperature dewaxing and similar opera- 
tions have been in demand for some time, and 
elsewhere in this issue R. K. Hopkins discusses 
in detail the low alloys which have been shown 
to be most suitable for this purpose, and which 
are much cheaper than the 2 to 2% per cent 
chrome alloys which the same author discussed 
in these pages two years ago. The latter are 
excellent for the purpose, but the higher cost 
adds materially to the overall processing and 
installation costs of such units. By the use of 
small grain carbon steels, killed with silicon 
and aluminum, or mixed grain carbon steel sim- 
ilarly killed, which have been found satisfac- 
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tory from a mechanical and maintenance point 
of view, for uses down to minus 100 f. and minus 
80 F., respectiively, the processing and installa- 
tion costs have been considerably lowered, mak- 
ing this type of process more attractive to the 
refiner who wishes to take advantage of propane 
and similar dewaxing and solvent treating proc- 
esses. 

In the field of high temperature alloys, the 
introduction of silicon in small amounts up to 
two per cent, along with the inclusion of 
amounts of chromium lower than those in the 
well known 4-6 Cr-Mo steels improves greatly 
the creep strength of corrosion resistance for 
cracking stills, ete., and reducing the overall 
cost to the user. Thus, slowly, metallurgists 
and refinery engineers are increasing the life of 
still tubes in severe service, increasing safety 
factors and boosting the plant throughput be- 
cause of longer service from alloy materials. 
An article by S. D. Williams in this issue dis- 
cusses the more pertinent facts about newer 
alloys and their application to high tempera- 
ture services. 

Another development which appears to offer 
possibilities is the process developed by Dr. 
Ihrig of Globe Steel Tubes Co., by which the 
surface of steel equipment is impregnated with 
silicon, the silicon presumably alloying to a 








Once famous as a vehicle for a painful suicide, phenol is used in this Standard of California plant 


shallow depth with the steel. This presents a 
hard, corrosion-resistant surface which, it is 
claimed, is especially useful in services where 
contact with acids, alkalies, and other corrosive 
agents is inevitable. This process has been ap- 
plied to practically every type of equipment for 
the chemical and other industries, and it is pos- 
sible that the product may solve some trouble- 
some problems in refining. It combines the ten- 
sile and creep strengths and the low cost of the 
base metal with the hard and corrosion-resistant 
surface of the silicon alloy. 


Hot Oil Pumps 


Certainty of continuous operation of charg- 
ing and hot oil recycle pumps is of paramount 
importance to the operator of cracking units, 
and for other distillation equipment as well. 
Flow stoppage in distillation units results in 
coked and burned tubes, necessitating long 
hours off stream and expensive cleanouts. One 
of the methods now in use, to assure continuous 
operation is to drive either centrifugal or 
plunger pumps by mounting on one end of the 
shaft an electric motor, synchronous or other- 
wise, which is the main power source for the 
pump. On the other end of this shaft is mount- 
ed a steam turbine, of sufficient power to drive 
the pump at its maximum required speed. As 
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turbines usually cannot be started safely and 
brought quickly up to top speed when cold, the 
steam valve may be opened slightly, bleeding 
enough steam through the turbine to keep it 
hot. 

An automatic governor is actuated by changes 
in pump speed; when the current is interrupted, 
or for any reason power is reduced so that the 
pump speed drops below a predetermined min- 
imum, this automatic control opens the steam 
valve to the turbine, which immediately picks 
up the pump load and maintains flow through 
the unit, until such time as the electric power 
is again available to drive the unit, when the 
turbine is again cut out. The turbine may idle 
along on the shaft serving as a flywheel, or it 
may be connected to the drive shaft of a sort 
of “freewheeling” clutch device, permitting it 
to stand idle until steam is admitted to speed it 
up to a rate greater than that of the pump, when 
the freewheeling device picks up the load. Sev- 
eral variations of this general scheme for dual 
drive are practicable. 


Waste Utilization 
For some years refiners have directed the 
attention of their research staffs toward the 


better utilization of refinery wastes in making 
products of commercial value. Earlier in this 
story the use of acid sludge products for refin- 
ing purposes is referred to. While no announce- 
ment is yet made regarding the newest uses to 
which spent filter clays have been put, it is 
known that successful efforts are in progress 
looking toward the metamorphosis of this mate- 
rial into other products, such as pigments, fillers, 
and for other purposes. 

Pages could be written showing how the re- 
finery is becoming a chemical factory indeed 
and in truth. Alcohols, resins, aldehydes, Ke- 
tones, solvents of many descriptions, and spe- 


cialty products galore are already produced 
from petroleum gases and wastes. Elsewhere 


in this issue the production of so-called coal tar 
hydrocarbons, benzene and its homologues, is 
discussed, with its tremendous potential impor- 
tance to the explosives and dye industries and 
to the organic chemical industries in general. 

Also, one of the most useful advances in proc- 
essing is the continued excellent progress in the 
design of control and operating devices. Flow 
control, for example, has reached a commend- 
able stage in providing automatic equipment for 
handling large units where slight variations 
only are permissible in operating conditions of 
temperature, pressure, mixture’ percentages, 
etc., and where these controls enable the op- 
erator to attain a degree of exact regulation not 
possible by manual control. Most of the instru- 
ment companies are contributing real advances 
in these lines, and are thus an important factor 
in aiding the refiner to obtain the degree of ex- 
cellence in product quality and in operating 
efficiency which is keeping costs down to lower 
and lower values. 

Heralded with little fanfare, the extending use 
of X-Rays for examination of castings, welds, 
etc., is quietly going along making equipment 
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safer for operation and longer lived, reducing 
operating costs. This is especially true of large 
high temperature pressure vessels, where heavy 
welds make for increased possibility of unob- 
servable cracks, slag occlusions, and defects 
which weaken the equipment sometimes to the 
danger point. The combination of improve- 
ment of safety for workmen and for lowered 
cost of maintenance and accident prevention 
make this type of precaution strongly attractive 
to all concerned. 

Still furnace design progress is shown for in- 
stance in the Equiflux type of furnace, in which 
tubes are arranged, for example, in vertical 
banks on sides, walls or intermediate positions 
in the furnace; convection banks may be ar- 
ranged in the top of the furnace, and heated by 
the combustion gases from two or more radiant 
sections of the multiple installation; or at the 
bottom of the furnace with the same relative ar 
rangement. Some furnaces are down-fired, 
some up-fired, with a series of radiant sections 
from which gases pass into a common convection 
section placed in the manner of a smoke breech- 
ing rather than the conventional bridge-wall 
segregated section. Convection sections now 
serve more than ever merely as preheater sec 


tion of the main furnace which is the radiant 
sections. 
Important progress has been made recently 


in the use of vapor-saving paints for reducing 
the temperature rise in storage of light prod- 


ucts. The same thing is true of other devices, 
such as the Wiggins balloon and _ piston-type 


vapor saving equipment now being adopted for 
gasoline and naphtha storage. These matters 
have little to do with processing methods proper, 
but serve to reduce losses and thus increase 
practical yields, giving the refiner a_ better 
chance to stay on the ledger’s black side. 

Some interest has been aroused in a unique 
method of conditioning refinery waters, especi- 
ally for steam making, by the so-called Sceale- 
Buoy method of treating. This consists of mer- 
cury-filled, high vacuum glass bulbs placed in 


the incoming water stream, and arranged so 
that the apparatus receives agitation continu- 
ously. The theory presented is that the high 


voltage static charge produced in this apparatus 
by the agitation changes the electric charge on 
the water and the salts dissolved therein, chang- 
ing crystal structure or precipitation conditions 
so that hard scale is not deposited in the boiler 
or exchanger. The action is obscure so far, and 
no statements can be made now as to the prac 
ticability of this interesting device. 

The processes and methods mentioned in this 
resume of developments by no means exhaust 
the list, a complete enumeration and discussion 
of which entails too much space and time. The 
foregoing is intended to give a brief overall pic- 
ture of the nature of the more and the less im- 
portant developments which have recently come 
or are coming to the front in refining tech- 
nology. The statement that the refinery is be- 
coming a chemical factory in truth is borne out 
in increasing certainty by the developments of 
the last two or three years especially. 
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knockout—but it’s never a winner 
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make anti-knock, long mileage 
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and holds them 
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best kind of gasoline to make 
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SOLVENT EXTRACTION PROCESSES 


By R. E. HERSH* 


LTHOUGH solvent extraction was intro- 
A duced in petroleum refining by Edeleanu 

over 25 years ago for the purification of 
distillates, mainly kerosine, by means of liquid 
sulfur dioxide, subsequent development of this 
application did not assume ambitious propor- 
tions until within the last 5 to 6 years. At the 
present time the refiner has a choice of a va- 
riety of solvents or combination of solvents and 
of different types of processes. To refiners in- 
terested in solvent extraction of their oils the 
question now becomes one of which solvent or 
process could be best adapted to their particu- 
lar purposes or requirements. Considerable in- 
formation has been published on the merits of 
each type of solvent and solvent extraction proc- 
ess but the data presented on each cannot be 
compared directly because of different operating 
conditions and charging stocks. In the course of 
a research program conducted at the Petroleum 
Refining Laboratory, Pennsylvania State Col- 
lege, a number of solvents were tested on sev- 
eral stocks to determine the relative character- 
istics of the products obtained by their use. 
A summary of some of the results obtained by 
this investigation may be of value to petroleum 
technologists in reviewing solvent extraction 
operations. 


A series of single-stage batch extractions at 
several temperatures were performed with each 
solvent on three different stocks, employing 
several solvent-oil ratios at each temperature 
so that different yields of products were ob- 
tained. The physical properties of the products 
were determined and the results plotted so that 
comparable values for each solvent could be 
readily obtained from the curves. Gravity, 
flash, fire, pour points and Conradson carbon val- 
ues were measured by the usual A.S.T.M. pro- 
cedures. Viscosities were determined in modi- 
fied Ostwald type viscometer by procedures de- 
scribed by Cannon and Fenske (3). Conver- 
sions from kinematic viscosity to Saybolt seconds 
were made from the tables of McCluer and 
Fenske (10) and calculation of kinematic vis- 
cosity indexes and gravity indexes were also 
made from published data (6, 9). 


Colors on neutral stocks were determined by 
A.S.T.M procedure. With heavy dark stocks 
the oils were diluted with 85 per cent water- 
white kerosine and the color intensity measured 
State 


*School of and 


College. 


Chemistry Physics, Pennsylvania 


F'OR the last two or three years, attention 
of research and development organiza- 
tions have bent their energies toward the 
problem of determining the relative ef- 
ficiencies of various solvents and combi- 
nations of solvents and their comparative 
effect on lubricating fractions. 

This article shows in a very compre- 
hensive manner the comparative results, 
obtained by treating fractions with differ- 
ent solvents, for effect on carbon residue, 
color, viscosity index and other proper- 
ties. An interesting application made in 
the Pennsylvania laboratory is the use of 
extract, wholly or partially freed from 
solvent, as reflux in counter-current ex- 
traction systems. This method appears to 
improve the efficiency of separation of 
low V.I. extract from high V.I. raffinate, 
and to offer excellent possibilities for im- 
provement in solvent extraction processes 


on a photoelectric colorimeter of the type de- 
scribed by Story and Kalichevsky (14), using 
a cell 44-inch thick. Readings on this instru- 
ment are arbitrarily expressed as centimeters 
distance from the light source for equal inten- 
sity of light transmitted through the oil, 100 
centimeters being the value for water-white 
products and about 57 centimeters for an A. S. 
T. M. No. 8 color. 


The extraction solvents used in this investiga- 
tion are listed in Table I together with some of 
the physical constants gathered from various 
sources in the literature. To the design engi- 
neers these data in themselves are of real sig- 
nificance in compiling cost estimates for equip- 
ment and operating expenses. Extremely high- 
boiling solvents mean vacuum recovery units, 
and high values for the latent heats of vaporiza- 
tion mean greater heat consumption. If the 
solvent is soluble in water, steam distillation 
cannot be used without additional units for re- 
covering the solvent from the water. For use 
in countercurrent towers, where the rate of sep 
aration and therefore the capacity of a given 
size tower is governed by the differences in 
gravity of oil and solvent, it would be desirable 
for the specific gravity of the solvent to be wide- 
ly different from the gravity of the oil undergo- 
ing treatment. 

The cost of the solvent and the losses that 
would be experienced by vaporization during 
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handling or by decomposition are also factors to 
be considered. The relative importance of any 
of these items, of course, may not be great, for 
final decisions should be based on complete en- 
gineering and economic balances over the entire 
process. 

The actual extraction work was conducted on 
Pennsylvania stocks, including an unfiltered 180 
neutral, a No. 8 bright stock and a steam refined 
wax-bearing cylinder stock. Inspection data 
for these oils are given in Table 2. It is gen- 
erally known that the various solvents suggest- 
ed for use in the refining of lubricating oils 
exhibit similar characteristics but differ some- 
what in their potency or efficiency. The sol- 
vents in general show a preferential solubility 
for the aromatic or naphthenic type compounds 
and, therefore, the total solubility of oil in any 
given solvent depends upon the relative propor- 
tions of these constituents present in the charg- 
ing stock. 

The selective action of the various solvents 
in removing the most undesirable constituents, 
however, differs considerably among solvents 
and can only be determined by experiments, 
carefully conducted to eliminate or minimize 
variations in such controlling factors as type 
of charging stock and its boiling range, tem- 
perature of extraction, yield of raffinate and 
method of processing. Only by such a procedure 
the characteristics and efficiencies of various 
solvents can be directly compared for solvency 
power, ability to remove coloring matter, car- 
bon forming bodies and unstable compounds, or 
improvement of viscosity-temperature charac- 
teristics. 

An attempt is made in this article to summar- 
ize the results of a large number of extractions 
with various solvents in a convenient form for 
direct comparison of the effectiveness of the 
solvents, with a discussion of the recent devel- 
opments in methods of processing as a means for 
increasing their selectivity. 

Table 3 presents a comparison of the relative 
solubility of two Pennsylvania oils in the ex- 
traction solvents listed in Table 1. It will be 
noted that the solubility depends upon the tem- 
perature and the viscosity of the stock as well 
as the composition of the oil. For example, in 
the case of single-stage extractions with ace 
tone an 8:1 solvent-oil ratio is required to dis- 
solve 10 per cent of a bright stock at 32°F. while 
only a 2:1 solvent-oil ratio is required to extract 
a Similar amount from a 180 neutral. At 77°F. 
the corresponding solvent-oil ratios required 
for 10 per cent dissolved are 5:1 and 1:1, re- 
spectively. 

The solvency power of the solvent becomes of 
particular importance in the application to an 
extraction process since the choice should be 
governed to some extent by such interrelated 
items as quantity of solvent to be handled, types 
of charging stock to be extracted and the allow- 
able flexibility of application, heat or refrigera- 
tion requirements, method of processing and 
vields desired. These factors, of course, would 
be included in economic considerations for the 
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design of equipment together with the solvent 
recovery units and extractors. 

Since it is almost impossible to obtain all of 
the most desirable characteristics in one solvent 
or a solvent combination it would be necessary 
to waive the significance of some of these items 
or prorate them in the order of their relative 
importance. Probably the best criterion for 
use in choosing an extraction solvent is the capa- 
bility of the solvent to effect improvements in 
the charged oil with the minimum amount of 
stock loss. Table 4 shows the relative improve- 
ment in the viscosity index obtained on extrac- 
tion of a Pennsylvania bright stock and a 180 
neutral with the various solvents in single-stage 
batch operation at 77°F. The improvement is 
expressed as the points increase in viscosity in- 
dex of the raffinate above that of the original oil 
for different percentages extracted, e.g., ex- 
tracting 15 per cent of a 97 viscosity index bright 
stock in a single batch operation with acetone 
gave a raffinate having a viscosity index of 101, 
or 4 points increase. 

It will be noted that in general the improve- 
ments in viscosity index obtained for the neutral 
stock were greater than those obtained for the 
extraction of bright stock to the same yield of 
raffinates, indicating that it is relatively easier 
to increase the viscosity index of light oils than 
that of viscous stocks. This, however, is attrib- 
utable to the basis on which the viscosity index 








Krperimental apparatus for either atmospheric or vacuum 
flash vaporization of petroleum fractions 














TABLE 1 





Physical Properties of Some Organic Solvents Used in the Extraction of Lubricating Oils 
Boiling Boiling Spec. Heat of Flash Vapor 
Point Point Spec. Heat, Vapor. Point Press. at 
at 760 at 100 Freezing Grav. at Btu Btu/Ib. (closed 100° F. Soluble 
Solvent mm. F mm. F. Point, °F. 68° 68 F. lb, /°F. ¥. cup), F. mm. in water 
PCR NOTA Sissel ackincccssess 134 $5.1 138.3 792 0.528 224 0 385 Infinite 
Benzaldehyde, C.H,O .......... 356 23 68.8 1.046 0.420 155 144 2 0.3% 
3enzyl Acetate, C,H,,9. ....... 103 368 60.7 1.058 0.45 i ty reer 1.5 Very slightly 
Chlorex, CROC. x.ccke:: , 352 242 — 61 1.222 0.37 115 168 2 1.7% at 194° F, 
Cresol, C.H,O(m— and p—) 396 mak 0Ul ee 1.035 0.525 178 36 ne 2% at 70° F. 
CORON OUR voccsecsscsbeotncckasenane BOO-EO0 = ncseics, —“Uaeeepmentnas 1.045 0.53 EGU 20ti“‘ikcsS 0 (tte 
Crotonaldehyde, C,H,0...... 219 Sees 103 0.859 0.50 214 44 80 Mod. Sol. 
“gta ull ¢:) Ge, Ge : & € eee 323 216 37.7 1.159 0.416 194 138 7 9% at 100° F. 
Methyl Salicylate, C.H.O,..... 432 297 18.7 : ie (Ye OES Sire i Be. 0.07% at 86° F. 
Nitrobenzene, C.H_NO.......... $11.5 286 a0 1.207 0.34 142 208 0.9 0.2% at 70° F. 
o-Nitrotoluene, C.H_NO....... 128 306 14.7 HeeG sr iedesaasac 166" kc 0.8 0.06% at 86° F. 
Phenol, CTO. <....2iccccinccsssss 360 251 105.6 1.072 0.56 206 vi er 9% at 77° F. 
Infinite 
at 251° FF. 
Sulfur Dioxide, SO,, ......:..... 14 54 105 45 0.32 il 4370 19% at 32° F. 
5% at 104° F. 
Se 176.2 71 12 0.875 0.42 169 10 170 0.07% at 72° F. 
*Calculated from the Clapeyron equation. 
is established, since convergence of the curves finate. The results presented in Table 5, how- 


for the reference oils in the low viscosity region 
amplifies any change in the calculated viscosity 
index. 

Although the increases in viscosity index ap- 
pear to be almost insignificant, especially in the 
cases of low percentages extracted it must be 
remembered that the data are based on single- 
stage batch extractions of paraffin base stocks 
containing only low concentrations of aromatic 


or low viscosity index constituents. In similar 
extractions of an oil containing considerably 


higher percentages of these components, such 
as products from coastal type crudes, the viscosi- 
ty index of the original oil would be lower and 
the spread between the viscosity index of the raf- 
finate and that of the original would be consid- 
erably greater. As the quality of the charging 
stock improves it becomes increasingly more dif- 
ficult to effect further improvement, requiring 
more selective solvents or more efficient process- 
ing. 

The data obtained for the effect of solvent 
extraction on the carbon forming bodies in lubri- 
cating oil are not complete enough to allow for 
interpolation of values at specific yields of raf- 





TABLE 2 


Physical Properties of Oils Used in Study of 


Extraction Solvents 





Unfiltered Bright Cylinder 
Neutral Stock Stock 
CE i Palanan. Sn Sigs) Gama ne EO ee oak Fear 29.7 25.9 25.9 
Viscosity at 210° F., Centistokes...... 5.68 32.00 $2.29 
SER SiR teers stereo ee are een Bem 14.0 149.8 151.1 
Viscosity at 100° F., Centistokes...... 38.35 527.3 497.1 
REND CNT a cE Grade snsniv aus vausaseeubons 178.6 2464 Zoek 
POINTING OE skadieciestoceesscndascacacacoes 120 550 565 
PRE RING Re cc cks cen tcncucencuscansonesSaceos 190 620 635 
MARE REN Be Riasccecancndckasesannnsvcctusaeies 0 15 50 
Conradson Carbon, Per cent.............. 0.03 ite 2.18 
Color, A. S. TT. Mor CM. 66.00. DM 8 23.6 
WABROGITG TREK cvsivccsecssccssecesccussaccscenss 5 97 102 
ARATE BINGO, iscssscnaesascoesacesarencessassivesd 95 106 105 
a9 


ever, give some indication of the relative reduc- 
tions in carbon residue that might be expected 
from the solvent extraction of residual oils. Car- 
bon deposition in engines has been studied (7) 
for the purpose of determining what types or 
classes of hydrocarbons are most responsible 
for carbon forming tendencies. 


Solvent extraction is a means for grouping the 
classes of hydrocarbons in ways not available 
heretofore, and it is hoped that it will prove to 
be the means for preparing oils more suitable 
to the lubrication of automotive engines while at 
the same time avoiding excessive carbon depo- 
sition in the engines. The problem of carbon 
deposition is a complicated one which has not 


yet reached a _ satisfactory solution, 
One of the most practical characteristics 


of extraction solvents from the standpoint of in- 
dustrial application is their ability for selective- 
ly removing the coloring matter from the 
charged oil. Table 6 lists the results obtained 
for reduction in color of a Pennsylvania cylinder 
stock and an unfiltered dewaxed neutral by sin- 
gle-stage batch extraction with various solvents. 

The improvement in the color of the cylinder 
stock, as mentioned previously, was measured 
by means of a photoelectric colorimeter and is 
expressed for convenient relative comparisons 
in Table 6 as the increase in distance from the 
light source to permit light of the same intensity 
to be transmitted to the photoelectric cell as 
there was in the case of the original oil. Since 
the charging stock and raffinates were extremely 
dark all color determinations were made on so- 
lutions of 85 per cent water-white kerosine and 
15 per cent oil. The color of the diluted raffin- 
ates can then be compared to the original by add- 
ing the difference to 23.6 centimeters, e.g., eXx- 
traction of a cylinder stock with acetone has 
little or no effect on the color of the product, 
while the removal of 30 per cent with ortho- 
nitrotolunene yields a raffinate with a color of 
50.3 centimeters. Since a No. 8 color (A. 8S. 
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TABLE 3 


Solubilities of Pennsylvania Oils in Various Selective Solvents 


(Expressed as Volume Solvent-Oil Ratios Required for 


Definite Raffinate Yields by Single Stage Batch Extraction) 
Unfiltered Neutral 














Bright Stock 








90 Percent Yield 





Solvents 32° F. 14° es 122° F. Se? F< 17° 3 
ADBGONG  desdcrdcorsccssesese 8.0 5.0 SO 20s 15.5 
Benzaldehyde .......... 0.8 0.6 0.3 3.5 2.0 
Benzyl Acetate ...... 2.0 1.5 1.0 8.0 4.5 
ROTRRODIAK:. oavcostescsvsivccsess: BAD 2.5 1.5 19.0 9.0 
eC) Oe ee eee 1.5 05 «ess 5.0 
Cresyviic ACId: 5....65. 000 1.0 Oe asin 4.0 
te CU) a ae Ee ee es 
Methyl Salicylate... 0.5 OS sai 2:5 1.0 
Nitrobenzene  ........ 0 ce 1.0 Sena tC«‘«‘ 3.0 
o-Nitrotoluene ........ 1.0 Oi evans 3.0 1.0 
ce eee a re SB 2 ewesa,———— sw 


Sulfur WiIGKIGCS os... cs.  avnce wees ieee ane 
Sulfur Dioxide (85) 

SBengenetib) sc, «vents = tenes see twa 
Sulfur Dioxide (75) 

Jenzene(25) 0. cae iawes: Saye 44. Séees 


75 Percent Yield 


75 Percent Yield 

















90 Percent Yield 


123° F. 32° F. (hee 122° F. 32° F. 77° BF. 122° F, 
8.5 2.0 TQ Sv ives 7.0 Be” ts ees 
0.5 0.5 Oa ees 2.0 i 3 | or 
2.0 0.8 OS) eeu 2.0 ch) ore 
5.0 2.0 1.0 0.5 7.5 2.5 1.0 
7A; ere OT ‘wae ‘se i eS 
>: | ee 8 3£x£ghe nee 1.0 
Ais j.§  abam VU. Seilots seins 1.0 aaue 
jénaa O.4 ee sate 1.0 pan Prine 

: CS | Se as re eo 8 8©= Bees’ ee 2.0 
seeus «= C(‘é 3.5 btie beak Rate oe 
tis = ti(‘é‘«‘ BR 2.5 cee pee ae 7.0 ee 
dts. «= (eg 1.3 —— pases 5: pees 





T. M.) is equivalent to about 5/ cantimeters, 
even the dilute solution is slightly darker and 
would require decolorization. 

However, the color removal obtained from the 
use of extraction solvents would materially in- 
crease the filter yield of the stock and thereby 
permit savings in clay costs. While final clay 
filtration to desired color probably never could 
be entirely eliminated in the treatment of cylin- 
der stocks more efficient extraction processes 
would tend to reduce the necessary clay-oil ra- 
tio to such an extent that the savings would 
allow the production of solvent-treated raffinates 
at little additional operating expense. It will 
be noted from the data presented that the color 
improvement is not proportional to the amount 
extracted by single stage batch operation. This 
is probably due to the partial loss of selectivity 
for coloring matter in concentrated solutions of 
extract in solvent. 

The improvement in the color of the neutral 
stock is more pronounced, even in the case of 





TABLE 4 


Improvement in Viscosity Index of Pennsylvania 
Oils by Single Stage Batch Extraction with 
Various Solvents at 77 degrees F. 
(Expressed as points increase in viscosity index over that 
of original oil) 


Bright Stock Unfiltered 





Stock (¥4. 97) Neutral (V. I. 95) 
Raffinate yield, 

wt. per cent 90 85 70 90 85 70 
PCLT 1): i ee 2.5 t 8 3 4 7 
Benzaldehyde. ........... 3 H 8 3 5 
Benzyl Acetate.......... 3.5 6 9 4 6 9.5 
be) ee 3 5 9 5 | 12 
i.) ee ee ae 3.5 5.5 9.5 3 5 9 
Cresylic Acid............ 4 5.5 9.5 4 6 9.5 
ip le cL. Seen eee Bt 8st «SC l(t C(O «Se 
Nitrobenzene _........... 4.5 6.5 9 3.5 5 9 
o-Nitrotoluene ......... 3 4.5 5S ‘weer 635 Sie 
Phenol (at 122° F.) 4.5 7 10 5 8 13 
Safar DiOKIC ccc. ccc, cece cs 5 Sy  cgeed 
Sulfur Dioxide (85) 

+ Benzene (15)... 0... 9 cscce 0 ceues 4 6 win 
Sulfur Dioxide (75) 

AS MBOMMONG: (Z0) isi ciss  sescs see 3 4 8 
34 


single-stage batch extractions and, as shown in 
Table 6, the most selective solvents produce a 
70 per cent yield of raffinate having a 2-214 
A. S. T. M. color, which would be quite satisfac- 
tory without clay treatment. With more effi- 
cient processing the color removal for the same 
yield undoubtedly could be increased or higher 
yields of the same color raffinate could be ob- 
tained. 

Unfortunately, no data are available for com- 
parison of the extraction solvents on the basis 
of oxidation stability of the products. This 
property, like carbon residue, can at present be 
best measured in actual engine tests conducted 
under identical conditions. Laboratory meth- 
ods for determining such properties 
of lubricating oil as tendency towards sludging, 
viscosity increase consumption, ability to pre- 
vent wear of lubricated parts and carbon depo- 
sition in actual service are inadequate for pre- 
dicting performance characteristics. 

A number of investigators (11, 12, 17) have 
reported the service characteristics of solvent- 
extracted oils as being as good as or superior 
to conventionally refined motor oils, but no com- 
prehensive comparison of the efficiency of dif- 
ferent extraction solvents or processes can be 
made from the data presented. 


In general, it may be said that solvent extrac- 
tion tends to improve the viscosity index, color, 
carbon residue and oxidation stability of the 
treated oil. The A. P. I. gravity is usually in 
creased by extraction and, if the stock is wax- 
bearing the wax will be concentrated in the raf- 
finate. Extraction with solvents appears to have 
little effect on the relative volatility as indicat- 
ed by only minor increases in flash points and 
boiling points of the raffinates, but does decrease 
the viscosity of the oil so that on the basis of 
matched viscosity solvent extracted oils appear 
to have improved volatilities. The extent to 
which these properties are affected, of course, 
depends upon the selectivity of the solvent and 
the efficiency of the process. 


In the application of solvent extraction to the 
refining of petroleum the choice of solvent 
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TABLE 5 


Effect of Single Stage Batch Extraction with Various Solvents on the Conradson Carbon Residues 
of Pennsylvania Oils 








Bright Stock (Carbon 1.73 per cent) Cylinder Stock (Carbon 2.18 per cent) —— 
Extrac. Wt. % Say. Conrad. Reduc. Extrac. Wt. % Say. Conrad. Reduc. 
Temp. Yield Vise. at Vise. Carbon in Temp. Yield Visc. at Visc. Carbon in 
Solvent “Fr of Raff. 210° F. Index % Carbon oP. of Raff. 210° F. Index % Carbon 
TROP RORES - isciatidesticcnsetaets 77 75 163.8 104 1.62 0.11 77 85 151.1 105 2.10 0.08 
77 70 158.3 109 1.95 0.23 
Benzaldehyde ................. 77 45 168.2 109 0.63 1.10 77 70 142.8 110 1.03 1.15 
Benzyl Acetate .............. 77 58 159.0 107.5 1.01 0.72 77 52 167.5 113 1.25 0.93 
CRINGE. ccicavesitedess tes cavsdaattes 77 64 152.4 108 0.98 0.75 V7 71 146.2 110 1.17 1.01 
CORBIS cisccsisassescccctadccascisicnse 46 65 152.2 107.5 1.10 0.63 V7 51 161.3 113 1.16 1.02 
CYGBVIIC AGI sssisicicsiscesiss 77 57 165.7 108.5 1.08 0.65 wc = (italy 0 (tC C(t‘ ||| 
RUPP RUUN EEE, eccsenicencsvcsnsevcccncses ae 88 142.6 102 1.21 0.52 os ami waite S800 SGseewe, “eeu 
NGEFODENZONG  .ccccccssssscccass bt 44 166.2 109.5 0.65 1.08 77 52 152.6 432 0.87 1.3 
o-Nitrotoluene _................ 77 58 151.4 107 0.82 0.91 77 16 149.6 112 0.92 1.26 
er 1 | NOOR ROE Ea ree Derr 122 73 146.8 106 1.14 0.59 122 59 147.9 111 1.36 0.82 





should be governed not only by its selectivity for remove the lowest quality material from the 


n improving certain properties of the oil, its charge. 
a suitability for use with certain stocks or its Considering only the quality of the raffinate, 


flexibility of application to a great variety of 


which from a commercial viewpoint is the only 
stocks but also to the adaptability of the solvent 


marketable product, the data presented in Ta- 





i- to efficient processing. That is, the most se- ble 7 infer that not more than six stages would 
eo lective solvent, if adapted to only a certain form be practical, but with changes in charging stock, 
T of treating procedure, may produce less efficient yields, operating conditions or solvents the op- 
)- results than a less selective solvent used in a timum number of stages may be quite different. 
more efficient method of processing. Consid- To the engineer designing a plant increased 
™ eral experimental and engineering data would number of stages means increased costs for 
is be necessary to compile comprehensive compari- equipment, larger quantities of solvent and ad- 
is sons of extraction solvents and processes and ditional power for handling. The latter item 
re such a problem is beyond the scope of this ar- may be reduced by combining the stages into a 
od ticle. common extraction chamber where the oil and 
h- However, a survey of some of the more recent solvent flow countercurrently through mixing 
1S developments in the utilization of extraction and settling chambers. 
Z, solvents in practical applications may be useful In connection with the commercial applica- 
"e- for the purpose of illustrating the methods by tion of solvent extraction to the refining of lu- 
10- which process efficiency can be improved and pricating oils it may be of interest to compare 
re- the relationship such improvement might have briefly the results that are obtained in some 
with the design of equipment. commercial extraction processes. The data 
is Probably the most widely used method of ex- @vailable in the literature are decidedly unsuit- 
nt- traction in commercial applications is that of 
ior continuous batch countercurrent treatment of 
m- the oil with the solvent. This type of operation 
lif- requires separate mixers and settlers for each TABLE 6 
be stage which can be operated at the same tem- 


perature or at different temperatures to obtain aay Meng pte og eee Single 
any advantages that differences in solubility ae vs - Syivania 





ac- nen ee Oils with Various Solvents at 77 

lor, 4 ae Degrees F. 

the In Table 7 typical results obtained by batch (Eyrpressed in A. 8. T. M. Numbers or Centimeters differ- 

in- countercurrent extraction conducted on a lab- ence from color of original oil) 

rax- oratory scale are presented. These extractions _ Cylinder Stock Unfiltered Neutral 
’ F P P P Stock (Color =23.6 cm. dild.) (Color—5% ASTM) 

ratf- were carried out with a 2:1 acetone-oil ratio by  Rawinate Yield. 

ave volume with all the stages at the same tempera- Wt. Per Cent 90 85 70 99 85 70 

cat- ture. Approximately the same yields were Ob- AcetOMe occ 0 0.6 —0.3 is > 1% 

and tained regardless of the number of stages and, ne sessesanecnsees 4 «75 — a ." ab 

ase as indicated by the viscosity indexes of the prod-  (Hlorex eeu 65 dM BMG 

s of ucts, the efficiency of extraction increases aS the  Cresol coccccccccccccsssscscscccsceee seems 15.0 113 1% 2% 3% 

pear number of stages is increased. It should be  Cresylic ACidsrsrse som ae 1% 2% 3 

t_ to noted that although the viscosity indexes of the jrtnyt Salicylate... 340 «5R RB 

Irse, raffinates are not increased materially in extrac- Nitrobenzene cece. 68 104 17.0 1 % 2% 

and tions beyond about six stages, the quality of the o-Nitrotoluene oc. ee 26.7 1% 2 3 
extracts becomes poorer with increase in the Phenol (at 122° P.)ew cue sn 3.6 ve : 

sien number of stages. Under constant operating peered ee ss Soe - 

vent conditions and yields, therefore, the process — Benzene (15) cesses see vse tees M% % 1% 

| efficiency must be evaluated on the ability to 
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TABLE 7 


Results Obtained 


from the Multiple-Stage Batch Countercurrent 


Extraction of a Pennsylvania 


Neutral with Acetone at 77 Degrees F. 


Volume Solvent-Oil Ratio 











No. of Stages l 3 
Products Orig. Raff. Ext. Raff. 
Yield, wt. per cent........ 100 80) 20) 2 
iravaty, “pA, 2..1.....:.. 29.7 31.9 = ES 
Vise. at 210° F. 

Centistokes _ .......... 5.68 5.47 7.29 5.45 

SE ROLES), ascknurscosconeshe $4.0 13.4 48.9 43.3 
Vise. at 100° F. 

Centistokes .......... 38.35 35.27 (2.51 34.60 

et URS. earner 178.6 164.5 334.5 161.6 
Fiash Point, °F. .......... 420 ein. thoes $25, 
wire: Point, ~F'.. .-.......:. 190 a ae 190) 
Pour Point, °F-............. Ri. geht «8=6©=6|) eee 0 
Conradson Carbon, O0s> SWsa 4 <i 0.019 
Colter: A. 5. "CM... 56 Me, Gere 3 
NAGE RRNOR cssdcucscccceniests 95 101 42 104 
CORA W ey CUMROR veces cscasvassnss 95 Pe ./ wise: 103 

















2:3 
6 9 | 2 
Ext. Raff. Ext. Raff. Ext. Raff. Ext 
18 81 19 83 17 83 17 
21.0 ye 20.8 32.1 19.5 32.1 18.0 
7.31 5.37 7.36 5.37 (Pi il 5.39 8.11 
49.1 $3.1 49.3 43.1 80.4 43.2 51.8 
19.75 33.47 82.44 39.43 93.81 33.61 109.7 
7 156.4 380.1 156.2 4132. 157.0 506 
tee $20) 425 425 425 CS: | or 
eee 490) 190) 190) 490 A505 coms 
7 0 10 1) —5) no 
ore 0.015 0.09 0.014 0.14 O004 — ccccci 
si 214 Black 3 Black 3 Black 
24 106 18 106 6 107 —10 
2 106 24) 16060002 ssc 708 808=—Ssté«=séi ws 





able for comparison of methods of processing or 
efficiency of solvents since each investigator 
deals with different charging stocks and operat- 
ing conditions. Table 8 presents the results 
reported in various publications for the extrac- 
tion of Pennsylvania cylinder stocks and of oils 
from other sources, mainly from the Mid-Con- 
tinent fields. An attempt was made in assem- 
bling these latter data to choose those runs in 
which the charging stocks and yields were as 
nearly comparable as was possible. Only the 
data actually reported in the original article are 
included in Table 8. 


It will be noted that the apparent improve- 
ments in the Mid-Continent oils as indicated by 
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for high-vacuum analytical 
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the increase in viscosity index or decrease in 
viscosity-gravity constant, are considerably 
greater than in the case of the Pennsylvania 
stocks. This fact cannot be fully explained by 
the higher percentages extracted, but corrob- 
orates the statement made previously that as 
the quality of the charging stock increases the 
more difficult becomes further improvement of 
the oil. In general, however, it can be seen 
that the modern extraction units must be quite 
flexible from the standpoints of operating con 
ditions and ability to handle different types of 
charging stocks. While most of the applica- 
tions utilize the batch countercurrent method 
of treatment, continuous countercurrent extrac- 
tion in towers is rapidly gaining favor, undoubt- 
edly because of the increased efficiency of this 
method of processing. 


HE similarity between extraction and distil 
lation has probably been realized for some 
time and recently Saal and Van Dyck (13) have 
reviewed these analogies and pointed out the 
advantages of applying the principles of distilla 
tion to extraction processes with particular em- 
phasis on the application of such extraction proc- 
esses to petroleum refining. In distillation the 
common practice to obtain efficient separation 
is to employ both a stripping section and an 
enrichment section with a certain amount of 
reflux. The same system could be employed 
in extraction towers or stages, where instead 
of having a liquid and vapor phase two liquid 
phases would be contacted and the reflux would 
be obtained, not from condensed vapors, but from 
extract stripped or partially stripped of solvent. 
Without elaborating on this observation it will 
be noted that the multiple-batch countercurrent 
extraction procedure is analogous to the strip- 
ping section of a distillation column operating 
without reflux (provided the stages are all oper- 
ated at the same temperature). The other ex- 
treme would be to employ only the equivalent ot 
an enrichment section and several investigators 
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Thermal Polymerization has 


proven a commercial success 


Four additional thermal polymerization units are now 
nearing completion by a company which has been 


operating one unit for a considerable time. 


This is the most convincing evidence of the commer- 
cial success of this method of producing high octane 
number gasoline. 


Thermal polymerization converts both saturated and 
unsaturated gaseous hydrocarbons to premium grade 
motor fuel. It permits the refiner to utilize by-product 
gases from cracking units and the natural gas operator 


to convert waste gases into high octane blending fuel. 


Refiners and natural gas operators are invited to inves- OLYMERI TION 
tigate the facilities of this organization and its agent, 
The M. W. Kellogg Company, for the analysis and solu- 


tion of problems in the gas polymerization field, 


ME THE POLYMERIZATION PROCESS CORPORATION 
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Intermediate 


reservoirs and puiip asse mbly in an erpert- 

mental solvent extraction unit for lubrication stocks, at 

Pennsylvania State College. The base of the 30-foot tower 
vsed in this sustem is seen at the left 


(4, 8) have conducted such experiments. 
researches consisted in circulating acetone as a 
solvent through a definite charge of oil con 
tained in a special section at the bottom of a 
tower, flowing this solvent phase containing dis- 
solved oil up through the tower to a stripping 


Their 





unit where the solvent was removed and the oil 
was returned to the top as reflux, which then 
formed the discontinuous phase and fell down 
through the rising liquid in small drops. The 
units were operated under total reflux and after 
equilibrium conditions were established sam- 
ples of the extract were withdrawn from the 
top and the balance of the material remaining 
in the tower and cil contacting zone being tak- 
en as raffinate. 

‘annon and Fenske (4) present some inter- 
esting data obtained by such a procedure using 
a Pyrex glass tower 10 feet tall and 1 inch in 
diameter. Some of their results on the treat- 
ment of a neutral stock similar to that used in 
the work described here are given in Table 9 
for comparison of methods of processing. In 
Run No. 1 of this series two extracts were ob- 
tained, the first representing 17 per cent of the 
charge with a viscosity index of —33, which 
is considerably lower than any values obtained 
in batch countercurrent operation, and the sec- 


ond 4 per cent having a viscosity index of 7. 
However, the temperature of extraction was 


lower and, therefore, the selectivity of the sol- 
vent would be greater. In Run 2, where the 
temperature was 73°F., the removal of 17 per 
cent produced an extract with a viscosity index 
of —-12 and a raffinate with viscosity index of 
107, which compares favorably to the values 
obtained in 12-stage batch countercurrent ex- 
traction, 

The fact that a 10-foot reflux extraction 
tower is capable of producing results equivalent 


to those obtainable in 12-stage operation is a 
noteworthy advancement in processing effi- 
ciency. It is pointed out, however, that heat 
energy is consumed to a larger extent in the 


reflux extractor, but that as the efficiency is in 





TABLE 8 


Results Reported for 


Literature Reference 15 1 


17 2 


* the Solvent Extraction of Various 


Stocks in Commercial Operations 





18 5 16 1 17 2 18 5 
Colom- Kansas Okla. Okla. 
Oil Stock Treated bian M.-C. Cyl. L.R. M.-C. Dist. L.. &. Resid. Pa. Cyl. Pa. Cyl. Pa.Cyl. Pa.Cyl. Pa.Cyl. Pa. Cyl. 
7-stage G-staze T-stage 7-stege 5-stage {-stage 7-stage {-stage 5-stage 
ype of Process BUC BC { BCC CC. Tower BCC BCC (7?) BCC BCC BCC cc, Tower BCC BCC 
Croton Nitro- Croton- Nitro- 
Solvent Used Phenol aldehyde Duo-Sol Furfural Chlorex benzene’ Phenol aldehyde Duo-Sol Furfural Chlorex benzene 
Extraction Temp., Deg. F 125 86 (2) 240 80 11 200° F. 86 (?) 249 75 59 
Solvent-Oil Ratio 1.65:1 pack 4:3:1 1.91 :1 2:1 13:1 0.75:1 2.321 32:1 2.76:1 1.53] 1:1 
Original Oil 
Gravity, De a me | 1\.4 18.6 20.8 2().7 90,2 94.7 94.9 25.4 5.1 26.9 24.4 
Saybolt Visc. at a | 146 16s l 176 128 142 30 163 165 162 161.2 220 
Saybolt Vise. at 14 I ( 5000 2709 : 2931 
Viscosity Index a | 65.5 102 100 109 
Pour Point, Deg. I so 0 +0) 45 ; 5 0) ; 
Vise.-Gravy Constant ~ OSTOD Q&S O.858 O.819 0.8135 O.S1S O.S04 O.S1S 
Raffinate 
Per Cent Yield ) 64 +. 8 ) 82.5 88.1 $4.2 93 82.4 
Gravity, Dex. A. P. 1 27.1 245 26 26.2 28.2 28.65 27.8 28.1 27.4 
Saybolt Vise. at 210° 1 99 112 66.5 102 113.6 101 20 158 122 147 150.9 188 
Saybolt Vise. at 100° 1 14 1220 158 : 1790 190s 
Viseosity Index i nD 97 O44 108 115 113 112 
Pour Point, Deg. 1 120 5 0 60 : » aD 
Vise.-Grav. Constant xi? 0 5 0.816 0.810 0.795 0.7969 0.799 OT 0 
Extracts 
Per Cent Yield 1 ) 05 33 42 { s 17.5 119 15.8 7 7 
Gravity, Deg. A. P. I ‘ ¢ 5 2 10 11.8 11.4 6.4 12.1 10.9 
Saybolt Vise. at 210° F 518 ) 70 Furol 35 34 1445 
Saybolt Vise. at 100° ] 
Viscosity Index 8 0) 
Pour Point, Deg. Ff . 
Vise.-Grav. Constant 8 0.92 0.915 0.807 
Os 
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TAB 
Results of Batch Treatment of a Neutral 


(Data of Cannon and Fenske, Ind. 


LE 9 


with Acetone in a Reflux Extraction Tower 


Eng. Chem, 28, 1035, 1936) 





—— Run 1, Charge 430 gms. 


Orig First Second Run 2, Charge 430 gms. 

Designation Oil Extract Extract Raffinate Extract Raffinate 
rr Ras «a aciacinang tev scaswiccosvasneatuicathasceerséune ~deateviaeia 18 18 a 73 
PECUUGIEC. SNNU CRENO ERE? ciiticcsadcexaccdazccccatsecdsaseavacdves  cacaceabecs 5.7 5.7 sa 1.76 
PiU LC UEE CERIN. FRED ciccascecivecicisccccenciacacesedelsnsss ‘cuewaseuens 2.6 3.0 ae 3 er 
RRR ORGS OO CIN ois titentecsinsacencdeasaitntastered -sceusees 17 1 70 lv re 
GCs GPR Re BULB Ci cactcscccsccccacsacccadentducatesseiess O.87T46 0.9585 0.9351 0.8576* 0.9412 0.8629 
Ree Ba Seavennteadtavssnccacsesswarsencwtvedaemurtces 29.9 15.9 19.5 30.0 18.5 32.0 
Viscosity at 210° F. 

CUIOUNNOND sean cit eiiets Ricicrcaceician deen maatae ».64 9.23 8.41 5.30 8.45 5.33 

POM a eis, ice te tas ce tcncc she ceten testes dcwanassaadcdcesatuieas 13.9 55.6 02.8 42.8 53.0 12.9 
Viscosity at 100° F. 

RSRTERENEECINOM  eidepeuaSeescc itis iy etencndd ccd edestiwacere 38.1 Ror.t 109.7 aa 119.2 32.9 

SOE) SEIS eetea haben edeen ees seuitenccsenasatie paces eum ascends 177.4 TOO 505 150.2 562 154 
VIIBOORICY DROS. Socsdocecercdectessderesiecactiv bla ntateusatines 94.5 33 7 110 42 107 
CEVECTOY. NOGOe . cscinereioe ie tei here: SG «  .: wea 0 RGR 0 ot Roe 105 


*Original article reported this incorrectly as 0.8756. 





creased the reflux requirements would be less 
and that the operation may balance out to be 
less expensive than multiple-stage operation 
where handling charges are high, especially if 
it is possible to use solvents requiring low tem- 
perature heat energy such as exhaust steam 
rather than solvents which require high tem- 
peratures and pipe stills and vacuum for recov 
ery. 

As mentioned previously the batch counter- 
current process and the reflux extractor repre- 
sent the two ends of a complete rectification sys- 
tem analogous to the stripping and enrichment 
sections employed in distillation processes. The 





TABLE 10 
Effect of Addition of Reflux on the Quality of 
Products Obtained from Continuous Counter- 
current Extraction of a Neutral Stock with 
Acetone 
Temperature of extraction about 85 degrees F. 


Counter- 
current 


Counter- Stripping 
current (10-ft.) 
Original Stripping Enrichment 
Oil (10-ft.) (20 ft.) 
Solvent-Oil Ratio (vol.)..  .... 1.6:1 1.5:1 
Rate of Oil Fe ed, 
Gres SRF racdssceccaciessewancens see Z a 
Reflux Ratio 
(Reflux Produet)  ......... nee ) $203 
Raffinates: 
Yield, Volume Per Cent 100 84.7 87.5 
Viscosity at 210° F., 
ROTIEIBEOHOS: oeccssccciccsccecere 5.83 5.69 6 


Sa 3 RS. SR ere Pace erd ae eee $4.5 $4.1 15.8 
scosity at 100 F., 


CONMETSEORCS  ci.c cists cccasieces 39.50 36 54 34.44 
~, One |] Ome SORA Reeaneeep erent eee ae 184.0 170.2 160.8 
BCORICY “NGO Eo iciccccncscccces 98 106 114 
Ktraects: 

Yield, Volume Per Cent ...... 15.3 E23 
scosity at 210° F. 

CORSE RN xcs (carcsxckcoussmcas “Gowns 7.46 7.90 
Fs HDs ete coe gaaucta cen eaek ca cuadadataases 19.6 29] 
scosity at 100° F, 

RIC MUTED has cccccussckcceeneacecus 80.26 95 SO 
ed Rie cnkeckse. savceatieedeeeriones : 370 141 
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most logical deduction regarding means of fur 
ther increasing the efficiency of extraction proc- 
esses would be that a combination of these 
methods either in countercurrent stages or tow- 
ers should prove highly effective in separating 
the different constituents in lubricating oils. 
As an indication of the results that could be 
obtained by a complete rectification process Ta- 
ble X includes some interesting data obtained 
on a continuous countercurrent tower, using 
acetone as a selective solvent for the extraction 
of a neutral stock similar to the oil used in the 
previous investigations. The second column 
gives the data obtained for the operation of a 
10-foot stripping section without reflux, where 
the removal of 15 per cent produced a raffinate 


tnother unit employed at State Colle ge for extraction 
research 































































with a viscosity index of 106, which compares 
to the value obtained for six-stage batch opera- 
tion. The viscosity index of the extract, how- 
ever, was 31, probably due to differences in the 
charging stock or the higher temperature of ex- 
traction. The last column in Table 10 presents 
the data obtained on a complete rectification 
system employing a 10-foot stripping secton 
and a 20-foot enrichment with a reflux ratio of 
7.7:1 measured as volume of extract returned 
to volume of product. Removing 12.5 


.o per cent 
by this method produces a raffinate having a 


114 viscosity index, representing an improve- 
ment too great for even extrapolated evalua- 
tion in terms of stages. In other words the 


effect of adding the enrichment section was to 
double the improvement obtained by continu- 
ous countercurrent extraction alone. 

It should be pointed out that although this 
method of processing proves superior to the oth- 
ers described here the data presented in Table 
10 probably do not represent the ultimate in 
processing efficiency. Development of new 
methods of extraction or refinements of the rec- 
tification system may make further advances 
towards increased efficiency. Work in this direc- 
tion is relatively new and consequently the num- 
ber of unsolved problems regarding the optimum 
proportions and operating conditions of the units 
is considerable. The rectifying type of extrac- 


tion process lends itself readily to numerous 
variations or combinations due to its remark- 


able flexibility and some very interesting and 
valuable developments are possible in the appli 
cation of this principle. 
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Centrifugal Pumps of Both 
Volute and Diffusor Type 
Find Use for Hot Oil Pumping 


By M. G. VAN VOORHIS 
N. PLN. Staff Writer 


CONOMIES made possible in large crack- 
ing units by the development of cen- 
trifugal pumps for high temperature and 

pressure operation have been extended to 
smaller units and to other operations in refin 
eries to such an extent in the past few years 
that they threaten to monopolize the field of 
refinery pumping. Impractical a few years ago 
for high temperature and pressure operation, 
the centrifugal pump was recognized as having 
attractive possibilities and as being almost a 
necessity in the desirable larger sized cracking 
units. 

The field of operations for which this dis- 
cussion is most concerned is that for tempera- 
tures above 400 F. and above 50 atmospheres 
pressure. Hot oil charging pumps are being 
built to withstand up to 1000 F. and to build 
pressures up to 2500 pounds per square inch 
which is nearly 170 times atmospheric pressure. 

There are several reasons why refiners 
wanted the pumping characteristics of the cen- 
trifugal. One was that its space requirements 
were a half to a third that of the reciprocating 
pump in the same service and its first cost could 
be brought to a proportionately lower figure. 
Another reason is its pulsationless flow. Its 
value in this respect has been to lengthen the 
life of equipment, including meters, by the re- 
duction of stresses. 

The development of continuous type plants 
required continuous type pumps, said one re 
finery engineer. It is adapted also to direct 
drive, without gear reduction, by electric mo- 
tor or the steam turbine. Furthermore, it is ad 
aptable to dual drive, such as with an electric 
motor at one end of the shaft and a turbine at 
the other end, which adds to the certainty of 
operation. 

By this account of centrifugal growth it 
should not be inferred that the manufacturers 
f reciprocating pumps, i.e., piston and plunger 
pumps, have stood still. They have a well earned 
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A Pacific 10-stage pump with a bleeder outlet at the eighth 

stage. The pump is motor driven through a fire wall. Ca- 

pacity at the eighth stage is 466 gallons per minute at 620 F. 

against 1000 pounds pressure at 2950 rpm. Capacity at the 

tenth stage is 170 gallons per minute against 1200 pounds 
pressure, Suction pressure is 200 pounds 


prestige and are yet improving designs to ob- 
tain better and more efficient performance. The 
centrifugal pump has not been given a unani- 
mous decision by refining engineers and some 
apparently unbiased pump experts hold that it 
never will be given such a decision. With the 
development of polymerization there will be a 
trend back to reciprocating pumps, it is said, 
because of their better ability to handle light 
products. 

Nevertheless centrifugal pumps have had an 
undeniable growth in refining operations which 
warrants attention to the facts behind this 
growth. At least two major refining companies 
are using centrifugals exclusively for hot oil 
service. When a refinery engineer says the cen 
trifugal pump has the advantage from any con- 
sideration power application, amortization, 
maintenance, dependability, life, operating 
costs, as well as their inherent advantages 
it is evident that there is much to be said for 
this pump. 


Fundamental Principles 


Such advantages as there are may be better 
appreciated by opening the discussion of the 
pump with an elementary description of the 
pump’s operation. The Hydraulic Society recog- 
nizes two general classifications of pumps, the 
centrifugal or screw and the displacement type. 
The latter they divide into the piston or plunger 
type and the rotary type. 

There has been little or no development of 
the rotary pump for hot oil service although it 
has been said there is nothing to prevent its 
development for almeost any field now occupied 


R. J. S. Pigott Gulf Research Co., in OU and Gas Journal, 
May 10, 1934, p. 122. 
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A 10-stage double case hot oil 
pump installed in a Texas re- 
finery. The pump is handling 
10,000 barrels per day at a tem- 
perature of 700 F. and a pressure 
differential of 1050 pounds 








Hitherto 
small and 


by reciprocating 
has been used chiefly 
volume work at pressures not exceeding 250 to 
300 pounds. It has been developed to a limited 
extent for high pressures (up to 1000 pounds) 


pumps.’ 
for 


the rotary 
moderate 


and small volume, with fair One dis- 
advantage of this pump is that it is not adapted 
to variations of volume throughput. 

In contrast to both the rotary and the piston 
or plunger pumps, the centrifugal pump is not 
a positive displacement pump. In other words, 
the flow from this pump has no physical back- 
ing except the centrifugal force of the liquid 
passing through the pump, which is generated 
by the rotation of the impellers. There are no 
obstructions to the passage of liquid through 
the pump whether idle or operating, except the 


success. 


wall friction of the undulating and rotating 
passageways. 
Centrifugal force is applied by the liquid 


entering the pump near the axis of rotation of 
a rotating impeller which throws the liquid out- 
ward to the periphery of the impeller. In a 
single stage pump the liquid goes immediately 
to the discharge nozzle. In multiple stage pumps 
such as are used in hot oil work, provision is 
made to return the liquid from the periphery 
of the first impeller to the suction opening of 
the next impeller, this being repeated for as 


many impellers as the pump contains. The pres- 
throughput increase 


sure head and volume of 
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with the speed of rotation or drop to zero as 
the impellers come to rest. 

Apparently quite simple in its fundamentals, 
centrifugal pump design for high temperatures 
and pressures has been a huge order for the 
designing engineer. Success in the building of 
such pumps has come with what is equivalent 
to ‘“‘watchmakers’ skill’’, it is said. Clearances 
of moving parts have to be of the order of 
magnitude of thermal expansion. Therefore 
uniform expansion throughout the pump is es- 
sential. Non-uniform expansion not only takes 
up clearances but may set up distorting strains 
which put the pump out of alignment. This is 
a problem not only for the pump designer but 
also for the operating engineer. It takes sev- 
eral hours usually to bring the pump up prop- 
erly to operating temperature before it can 
handle the full load. 

The designer has obtained as nearly trouble- 
free thermal expansion as possible in two gen- 
eral ways; first, by symmetry of design and 
uniformity in the thickness of sections; and sec- 
ond, by the provision of a mounting which gives 
a freedom to expansive movements of heated 
parts in every direction on and from the center- 
line of the shaft. Even these precautions are 
never expected to make it possible to bring all 
parts of the pump to an equilibrium of tem- 
perature and heat flow in the first few min- 
utes or in even the first two or three hours 
after hot oil is first flowed through it. 

The pressures with which a heavy duty cen- 
trifugal pump contends are sufficient to ap- 
preciably compress the oil. This was discov- 
ered in determining the cause for discrepan- 


A vertical steam turbine driven Hydropress operating in a 
Texas refinery and handling approximately 70 gallons per 
minute at 500 F. against a pressure differential head of 1400 
feet. The driving end only is visible. The liquid end of the 
pump is below the top of the foundation block and is thor- 
oughly insulated against heat loss by the surrounding 
concrete 
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Double case forged 
steel bot charge 
pump. Discharges 
466 gpm at 8th 
stage against 1000 
» lbs. pressure, and 
170 gpm at 10tb 
stage against 1200 
lbs. pressure. Pat- 
ented and patents 


P IONEERS in the pumping of hot oil, with centrifugal pumps, Pacific 
offers experience and service to meet varied refinery requirements. 
Available are complete lines of Double Case Forged Steel Pumps and 
Single Case Cast Steel Pumps. Incorporated in both are advanced 
features of design, exclusive to Pacific. The merits of these develop- 
ments and of the pump as a unit are reflected in the reliability and 
efficiency of Pacific performance. 

Recognition of their records in the field is provided by repeated installa- 
tions of Pacific Hot Oil Pumps in major refineries throughout the world. 


Pacific’s Bulletin Number 66 completely describes the application of 
design, methods of manufacture, materials and workmanship to the 


varied problems “ob imi bot oil under pressure. Other bulletins 
available on cold oil pumps 
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cies in rated delivery rates which were lower 
than the rate of entry. Even water is sufficient- 
ly compressed at these pressures to falsify the 
statement that it is ‘practically incompres- 
sible”’ 

Centrifugal Pump Characteristics 


One disadvantage of the centrifugal is that 
it has only one most efficient speed, making it 
less adaptable to pressure changes than the re- 
ciprocating pump. On the other hand it has the 
advantage in its inability to build up excessive 
pressure even by completely blocking the dis- 
charge. Furthermore, the pump is not subject 
to overspeeding. The volume of discharge may 
be controlled simply with a valve. It has a low 
starting torque and it is designed to have lit- 
tle end-thrust on the bearings. When an elec- 
tric motor drive is used, an over-size motor is 
not required for unusual conditions. This per- 
mits the selection of a motor showing the best 
efficiency at normal load. The centrifugal pump 
is also adapted to the highly efficient turbine 
drive and it is said to be long lived. 

One refining company still has the first cen- 
trifugal pump put in hot oil service eight years 
ago, and while not in use at present because of 
its not fitting present requirements, it was said 
to be in good shape and can be put into service 
at any time. The engineer of this company 
stated that centrifugals provided 10 to 20 per 
cent more capacity for’a given pressure. One 
point which has been questioned by some en- 
gineers is the ability of these pumps to operate 
satisfactorily at high suction pressure. Instal- 
lations in this same company’s refineries have 
operated successfully at suction pressures of 
1000 pounds, it was affirmed. Pump manufac- 
turers state that the only time these pumps 
will not operate satisfactorily at high suction 
pressures is when they have not been installed 
properly. 

The refining industry has been so interested 
in the development of centrifugal pumps that 
it has taken a hand itself, at great cost and 
trouble in individual instances. But the chap- 
ter in the history of centrifugal pumps in which 
refiners have had to do much of their own de- 
velopment is rapidly coming to a close if it has 
not already reached this stage. Many refiners 
who have turned their backs on centrifugals 
during the early days of their development are 
now giving them another trial alongside the 
faithful old piston and plunger pumps. with 
which they are most familiar. And manufac- 
turers are meeting them halfway by sending 
men who stand by for as long as six months 
to break them in and instruct engineers’ in 
their proper care and maintenance. 

The usual practice in one refinery as to length 
of time of a run is from six months to a year 
but maintenance is said to depend upon con- 
ditions of pressure, temperature, and corro- 
siveness of the charge. The record run at this 
refinery for a centrifugal pump in hot oil serv 
ice was said to be between two and three years. 
A nine-month run is considered satisfactory and 
the statement was made that repair costs under 
these circumstances have been lowered as ex- 
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perience was gained and are probably lower 
than they would have been with reciprocating 
pumps. 

It is not the purpose of this discussion to 
evaluate the factors which point to the use of 
this or that pump. They exist in complicated 
array. All the previously mentioned considera- 
tions —- operating characteristics, power appli- 
cation, amortization, first cost, maintenance, 
operating cost, dependability, length of life, and 
space requirements — enter into the selection. 
Many of these are variable with conditions at 
different refineries. Operating costs are influ- 
enced by existing conditions and equipment, 
and by the availability and cost of applying the 
different types of power — electric, steam 
(many types of reciprocating engines and tur- 
bines), gas engines, diesel engines, and gaso- 
line engines, or other. 

The most generalized statement that has 
been made, controversial as it may be and sub- 
ject to evaluation of other factors of cost econ- 
omy, puts a dividing line between reciprocat- 
ing pumps and centrifugal on the basis of vol- 
ume of throughput. One reputedly unbiased 
pump authority said this dividing line would 
be at about 300 gallons a minute, centrifugals 
taking the high side. A centrifugal pump manu- 
facturer lowered this figure to 100 gallons a 
minute. 

As an example of pump selection, a case has 
been cited of a centrifugal pump scheme driven 
by a condensing turbine in which the difference 
in first cost amounted to $5000 a year during 
the allotted period of amortization in favor of 
the centrifugal. In this instance the first cost 
was one half that of the reciprocating pump 
but the operating cost was computed to be 
nearly double that of the reciprocating pump 
powered by other means at hand unless a use 
for exhaust steam existed. It turned out that 
there was a partial use for this steam, but not 
quite enough to give the centrifugal pump the 
edge. In consideration of reliability and _ flexi- 
bility the decision was in favor of the cen- 
trifugal. 

No doubt this decision was influenced by ex 
perience and familiarity in handling centrifu- 
gal pump problems. In other instances pump 
users have preferred reciprocating pumps ex- 
clusively because of their organization set-up 
which was skilled in the economic maintenance 
of this type of pump, whereas the use of two 
types of pumps would evoke opposition and re- 
quire changes or additions to personnel to de 
velop skill in operating a different kind of 
machine. 

In an area where refinery gas is practically 
a waste product or its value low it is natural 
to look for means for using it for power. The 
gas engine is a relatively low speed engine with 
a cycle which is not smooth enough for opera- 
tion of a centrifugal pump, particularly when 
it would be necessary to increase the speed 
through gearing. This characteristic of the gas 
engine is not at all objectionable in operating 
reciprocating pumps through reducing gears. 


(To be concluded in an early issue) 
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*RODUCTS OF 


OLYMERIZATION 


Benzene, Toluene and Xylene are Produced by Thermal 


Polymerization in Addition to Motor Fuel Fractions 


By C. M. RIDGWAY*, C. R. WAGNER* and 
H. R. SWANSON ** 


ONSERVATIVELY speaking, the produc- 

tion of gas in the average refinery equipped 

with cracking equipment will not be less 
than 8-10 per cent of the crude oil charged to 
the operation. For many years the only means 
of disposing of this gas to advantage was to 
burn it at the refinery or attempt to sell it to 
local industries or public utilities. Neither of 
these means was entirely satisfactory. It was 
recognized that the manufacture of chemicals, 
such as alcohols, would offer a market for only 
a very small portion of the total production and 
that other means of disposal must be perfected. 
This problem has received considerable atten- 
tion over the past few years, and much progress 
has been made in an effort to develop processes 
which would enable the refinery to convert this 
waste product into motor fuel, which after all 
is a most logical means of disposal. Several 
investigators have developed means of manu- 
facturing products of this nature from refinery 
gases by the polymerization of the unsaturated 
gases contained therein. 

The details of these processes, as well as a 
discussion of the actual mechanism of polymer- 
ization, have been offered recently by Cooke, 
Swanson and Wagner (1), Wagner (2), Keith 
and Ward (3), Egloff (4), and Dunstan and 
Howes (5). Excellent bibliographies are at- 
tached to these articles and for this reason it is 
not thought necessary to offer further refer- 
ences to the literature or to discuss the actual 
mechanism of the polymerization reaction, about 
which there are divergent opinions. From a 
broad viewpoint, polymerization comprises the 
addition of one or more molecules, which may 
Or may not be saturated hydrocarbons, to a 
molecule of an unsaturated hydrocarbon. It is 
well to note that an unsaturated hydrocarbon 
must be present and that the successful opera- 
tion of a polymerization plant may hinge in 
some instances, where a rather saturated gas 
is being processed, upon securing an appreciable 
conversion of the saturated components to un- 
suturated hydrocarbons. 


‘ure Oil Co., Chicago. 
\leo Products, Ine., New York. 
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In a well-conducted refinery operation the 
dry gas leaving the gasoline recovery unit will 
contain only a trace of hydrocarbons heavier 
than butane. The actual charge to the poly- 
merization step will depend largely upon the 
economics of the situation. If we assume per- 
fect conversion of the hydrocarbons present in 
such a gas to liquid products of an assumed 
A.P.I. gravity without the production of coke 
or hydrogen, we can calculate the yields to be 
expected by this type of operation. Quite ob- 
viously the assumption that coke or hydrogen 
will not be formed is not correct. The results 
of such a calculation appear in Table 1. 











42oh—t | a ata 

360} 7 oa Seer vere ie 
4A0 } | | t . | 4 | BSc 
300 | 
an a Sn a See aoe” il Geen 
ae ee See Eee Bes. 
180F en — = Z 


|40h-+f—-—- + pp - 





100}—_#+ | } | | | 
1a | | | | | | 
20 a a a See Sea 

-20 + + | | 
-6 it | 





0 10 2 30 40 50 60 70 80 9 











Fig. 1—Boiling point curve of total liquid product from run 
A, data on which are shown in Table 








It is to be noted that the production of 
liquid products steadily increases as the number 
of carbon atoms in the hydrocarbons increases. 
Further, the liquid yield decreases with a de- 
crease in the A.P.I. gravity of the liquid prod- 


ucts recovered. The yield of liquid products 
indicated is considerably higher than can be 


realized in actual practice since it is impossible 


to secure perfect conversion. Naturally the 


vield secured from the saturated compounds 
will not be appreciably higher than that ob- 


tained from the corresponding unsaturates 
since a portion of the saturates must be cracked 
to produce unsaturated molecules to permit 
polymerization. This tabulation, however, does 
indicate quite clearly the influence of the A.P.I. 
gravity of the liquid products and the nature 
of the charge upon the yields. 

In previous articles (1,2) three distinct proc- 
esses of polymerization have been described: 


i—-Low temperature—High pressure poly- 
merization. 

»—-High temperature—High pressure poly- 
merization. 

3—-High temperature—Low pressure poly- 


merization. 

The utilization of these processes or modifica- 
tions thereof permits the production of a wide 
variety of motor fuels ranging from a 60° A.P.I. 
gravity highly volatile motor fuel having a 
blending value of approximately 90 octane on 
down to a 30° A.P.I. gravity motor fuel of low 
volatility with a blending value of approximate- 
ly 120 octane. The yield of tar or fuel oil while 
manufacturing the 60° A.P.I. gravity motor fuel 
will average 3-6 per cent, while approximately 
15-20 per cent of material boiling above 400° 
I’. may result from the production of the 30° 
A.P.I. material. The high A.P.I. gravity ma- 
terial will contain approximately 25 per cent 
of aromatic hydrocarbons, while the low A.P.I. 
gravity distillate may contain as much as 60-80 
per cent of aromatics. In addition, the tar 
fraction collected while forming aromatic hy- 
drocarbons will contain higher boiling aromatic 
compounds such as naphthalene. This suggests 
the polymerization of refinery gases for the pro- 
duction of aromatic hydrocarbons may in the 
future be an important souree of these ma- 
terials. 

The more volatile motor fuels are produced 


while operating under low temperature, high 
pressure conditions of approxmiately 900- 


1000°F. and 600-1000 pounds per square inch 
pressure. In general, it can be stated that in- 
creasing the reaction pressure tends to increase 





TABLE 2 
Source and Composition of Polymerization Unit 
Feed Stock 


Fractionator 
Residue Absorber Residue 

(mol per cent) (mol per cent) 
MEAD nd sccsadase ceusdborandeniseusnsnsveasacesesoavers oe 89 | hee 
AEN apo ig | stessusoveestessearentaseceaceteens 4.9 38.0 
C,H, siacatpianseiunackaseksesas cosy tekebiswise cs 7.9 25.5 
CH. Subcasis ousivesenteWinsskeopevedseskensusiecss 14.5 13.8 
Mis DUAis =: sepussecsnexavcesdveccssercensuateschees ork 23.0 16.8 
EE 22.2 3.1 
eRe asa coesdexesipet taccugnesaueneagexmveakegace ty 2.0 
MEE anssespesnassaconaacseeaestiasyavessentiuass 9.7 08 
MOBIL eoncstctenccactsscshsdonisencesverienss ie 260i) 
UFEIGRUUPRUES:  coscisccosssneveactcosecees 48.1 44.3 
oe Ogee? & att SESE nars een Neer 1.518 993 


the capacity of a given size unit and to decrease 
the temperature required to accomplish a given 
conversion. The octane number of the motor 
fuel increases with an increase in the reaction 
temperature. 

As would be expected, the highly aromatic 
distillates are produced while utilizing the high 
temperature, low pressure procedure wherein 
temperatures in excess of 1100°F. and pressures 
below 300 pounds per square inch are employed. 
Since this type of operation is thought to be 
of considerable interest, the results of recent 
plant operations will be discussed at some 
length. 

The thermal polymerization of refinery gases 
for the production of sulfur-free aromatic mo- 
tor fuel, benzene, toluene, and xylene fractions 
was carried out on a semi-commercial unit hav- 
ing a fresh feed capacity of 500,000 cubic feet 
of gas per 24 hours. In this series of experi- 
ments the temperatures, pressures, and the 
composition of the feed were varied between 
rather wide limits. The gas being delivered 
to the refinery gasoline recovery plant was de- 
rived from both vapor phase and liquid phase 
cracking units, and the feed stock for the poly- 
merization experiments was composed of the 
dry gas from the absorber and/or the residue 
gas from the stabilizer. Typical analyses of 
these gases are shown in Table 2. It is evident 
that the composition of the feed stock to the 
polymerization unit could be varied over .a 
rather wide range by changing the ratio of frac- 
tionator gas to absorber gas. 

A thorough study, extending over a consider- 
able period of time, was made of the polymeriza- 
tion of mixtures of these gases, the pressures 


TABLE 1 


Calculated Yields of 


Gravity of Polymer Distillate 





Methane 


A. P. I. Gravity Ethane 
BID). ccsasciateitapdsauictosnsnasedédcpaswoscusenacesbsutuceanmcdebidanse 6.9 12.9 
5D Jab cheat baietuniicthtonsahcutexnabkapitinduscas Soetenesine 6.7 12.5 
HO, caps MabGAA Sab Sabi pouenbavhosinceivues sicheceaisdsehee 6.5 12.2 
MED: wrischeunshasdiessedubtavontsvexnesenckecndecuassexseaxainaaieicuicos 6.3 11.8 
DMD! .waceestuacainaeansoynabedakedisratedebwisvouacockabeveaniousesisses 6.1 11.5 
RD: <ecaseuscaeepavchseinieanceadrousaccdoansanAtaiare sincmnasveceaenad 5.9 13 
30 sida dias doth coeichadcbaatwsnciee cuvbensnatsoaca scasenakatiaeaicids 5.7 10.8 
AD: sscazudcaidesacnceckuecudcexebhscaiwawnsneebusvas ss Dewees 5.4 10.2 
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ranging between 60 pounds per square inch 
gauge and 225 pounds per square inch gauge 
Hydrocarbons from Polymer Distillates 
Yield of Distillate—Gallons ‘1000 Cubic Feet 
Ethylene Propane Propylene Butanes Butylenes 
12.0 18.8 18.1 24.9 24.0 
ce ey 18.4 17.6 24.2 23.4 
11.4 17.9 5 ya 23.5 22.8 
11.0 17.4 16.6 22.9 22.2 
10.7 16.9 16.1 yy iy 21.6 
10.4 16.4 15.7 21.6 20.9 
10,1 15.9 15.2 21.0 20.3 
9.8 15.4 14.8 20.3 19.7 
9.5 14.9 14.3 19.7 19.1 
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ACID TREATING 
PROCESS 


is the most economical for the treat- 
ment of all types of cracked naphthas 
for purposes of desulphurization or de- 
gumming. 


ADVANTAGES 


1—Lowest acid rate for any given desulphurization 
or gum removal. 


2—Lowest polymerization and solution losses at 
any acid rate. 


3—Practical elimination of SO, and corrosion in 
re-run equipment. 


Lowest requirement of neutralizing chemicals. 


5—Lowest degradation of octane number in raw 
EP gasoline. 


6—Lowest over-all operating costs for any speci- 
fied treating results. 


7—Best color stability of gasoline in storage 
freedom from gum. 


8—A marked decrease in Ethyl fluid required. 


9—Completely automatic and flexible operation of 
plant. 


10—Minimum fire and health hazards. 


% Trade mark for a combination of the Stratford Contactor-Centrifuge Process 
and the Cold Treating Process developed by R. A. Halloran & Associates. 


LICENSED 
EXCLUSIVELY 
BY THE 


STRATFORD DEVELOPMENT CORPORATION 


DIERKS BUILDING 
KANSAS CITY, MO. 
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Fig. 2—Boiling point curve for total liquid product in run B, 


data for which are also given in Table 3 


and the temperatures ranging between 1050°F. 
and 1200 F. 

When the polymerization unit was operated 
under the low pressure conditions, the gas 
which had been scrubbed free of hydrogen sul- 
fide was passed through the heater to an un- 
heated reaction zone under 60 pounds pressure. 
The conversion in the reaction zone was per- 
mitted to proceed as far as possible without the 
formation of coke and the reaction products 
quenched to 500 F. by the injection of cold oil. 
Following the quenching step the products were 


cooled and stabilized under 210 pounds pres- 
sure. While operating under 225 pounds re- 
action pressure no compression step was re- 


quired between the reaction zone and the stabil- 
izer. The reaction products were cooled to ap- 
proximately 350 the tar separated, and the 
overhead charge to the stabilizer as a vapor. 
The unit was operated not only on a one pass 
basis, but also a large number of runs were made 
in which that portion of the original charge 
which had not undergone conversion was re- 
cycled through the conversion coil. 

The yields and operating conditions employed 


during two of the runs in this series are in- 
dicated in Table No. 8. It is to be noted that 
two runs have been selected in which the feed 
stocks were quite different. Runs A and B 


show two dissimilar charges yielding aromatic 
distillates of similar boiling range. The small 
difference in A.P.I. gravity and tar content may 
be ascribed to the slightly higher reaction tem- 


50 





peratures in B. The gas analyses shown in 
Table 4 make it appear that the same compon- 
ents of the gas were selected for conversion in 
each case. The ethylene content changed but 
very little and seems to have contributed con- 
siderably less to the liquid yield than did the 
propylene. The higher liquid yield obtained 
in B was, no doubt, due to the greater conver- 
sion of the C, fractions in this particular case. 

The true boiling point curves of the total 
liquid product, including the tar, from these two 
runs are shown in Figs. 1 and 2. The plateaux 
approximating the boiling points of benzene, 
toluene, and xylene are noteworthy, and indi- 
cate the following liquid volumes of the aro- 
matic hydrocarbons: 





Hydrocarbon Product A Product B 
EASWCEY CHAN DEWZONCG  oiessicceccsissecscescacdescesescess 20.0% 22.0% 
PRORIDOTIOT OMG cnet eel eters vec pete rkisauttnoeenleeise 20.5 20.5 
setween benzene and toluene.................... 6.0 5.0 
CMON AIROEN COREG 5 ed vss cc eess as uk Gata rie betes ars waaSrSadses 12.5 12.5 
Between toluene and xylene.........0ccc. 3.5 2.5 
PMMA CUE ses coseccsvenesce seid ketccccccacechaceid eodtes 7.0 6.0 
MOU OO MEU). « bideccactsnacevicestaaeewectrimossoeaeawecenees 85.0 83.0 
TABLE 38 
Operating and Yield Data on Runs on A & B 
Charge Stock 
Fresh Charge: 
A B 
Fractionator Residue gas in charge % by 
RURERERINES fopcucccucncos cuatsicr ccna coveacccaimecsanestouceosiasaceeterecel 34.8 68.6 
Absorber Residue gas in charge % by vol- 
NO ands Seelctecseun secon epee ca vuaes aca 65.2 31.4 
Yield: 
EP. Distillate: % DY Wels Ds sc.ccccscscicscctsnsssecs 9.8 13.7 
PEE er NW PUPRNA ONIN velista hee accciice see brsemeanectareeces 2.7 4.2 
Residual Sas % BY WELERE scccccccs cic ciessscccccces 87.5 82.1 
Cubic feet residue gas per cu. ft. of charge 0.97 1.03 
Gals. E.P. Dist. per 1000 cu, ft. charge........ 1.29 2.07 
Reaction Zone: 
PA POUR REVIT CCUG wads vccnesnusxtcessenccevacansaucedaccveneeneavsucens 1141 1154 
PARSING loc occ cent oteusaiga cia é evan worsuniicbncnsncey acetone 56 61 
Inspections: 
CU. SOMO BAR: mii ocisis tascccannoetuee 1.145 1.335 
SV CERRUTI AN  ORES  osieecs sec casing sc toades eesendeadcetanes 1,04 1.081 
Per cent Unsaturates in Charge (by ab- 
RPT IVULOTR ) > assccs scsass cc vaceseen waaseacvascoxcrsinsouseneaass 47.2 52.4 
Per Cent Unsaturates in Residual gas 
RE POU IIGRONE Y Aicicbicenliatcnetisacke asenctenaiacs 34.4 10.5 
A.S.T.M. Distillation E.P. Dist.: 
UO A RE, Sacoe noereseesnccensceteres Sa uocsuneeteartes eens 36.0 34.4 
Tritial TORS POM cscciccccacencsitccevccevscvcndesices 120 120 
RAD eT III: 5 oss cde Seca Veen ousac blszecseear eco eroete ees 166 167 
EOE EIN okccrc cena recs scassecssaistneseh Wee 212 
WE PENT SING heck cic ertcs anh cavacactnccanscaccieccacsececcdeesente 283 298 
NEPA NNR 5 osccan cence cepdiech sore ea en toeee eure eea ee eee 110 399 
Per Cent Tar in total liquid products........ 14.5 15.5 





The great similarity of the two products in- 
dicates that changes in the composition of the 
feed stock within this range are substantialls 
without influence upon the proportions in which 
the individual aromatic hydrocarbons — ar 
formed. For sake of comparison, the yield and 
operating data for a run nade at 225 pound: 
reaction pressure have been included. This run 
has been designated as C and the data are giver 
in Table 5. In this particular run the residua! 
gas volume amounted to 87 per cent of the fres! 
charge, whereas no substantial shrinkage i) 
volume was encountered while operating unde! 
the condit'ons employed during runs A and PB 
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A comparison of Tables 4 and 6 indicates that 
the increased pressure has tended to shift the 
reactions so that the lighter constituents of the 
charge undergo some conversion and the for- 
mation of methane is suppressed. Notably the 
ethylene content is reduced from 14.2 per cent 
to 8.7 per cent (considering the shrinkage), 
whereas in run B an increase in ethylene con- 
tent from 12.1 per cent to 13.9 per cent is ex- 
perienced. The distillate in run C, as may be 
expected, differs somewhat from those produced 





TABLE 4 
Analyses of Charges and Residues in ‘Two Runs 


Gas Analys‘s Charge Charge Residue Residue 
(mol %): in A inB in A inB 
Oh) Serene 0.3 0.5 0.3 0.2 
CH. & i, ...... 19.8 11.8 34.9 33.5 
WER cesctveisees 13.8 42:2 12% 135 
> ee 16.5 15.7 19.4 18.6 
if Geneon 20.9 25.8 14.8 15.1 
On, shes 16.9 19.7 12.1 12.4 
Ce chums 6.8 9.3 } _ 
i ee 1.6 5.4) y 4.9 9 
OAS | eee 0.4 0.2 0.9 L2 





in runs A and B in that the aromatic hydrocar- 
bon content is somewhat lower, as is indicated 
by the higher A.P.I. gravity. Furthermore, the 
vield of distillate is increased somewhat. A 
slight increase in the tar production is encount- 
ered at the higher pressure, but it is insuffi- 
cient to offset the greater loss charged to meth- 
ane at the lower operating temperatures. 

A series of laboratory runs at temperatures 
ranging from 1000 F. to 1200 F. and at a con- 
stant pressure of 250 pounds per square inch 
was made to study the influence of temperature 
upon the aromatic content of the distillate. As 
would be expected, the yield of aromatics based 
upon the distillate increased with increasing 
temperature, while the yield of total liquid prod- 
ucts decreased with increasing temperature. In 





this particular series of runs it was found that 
the first notable trace of benzene was detected 
at a temperature of 1100°F. and that a tem- 
perature of 1125°F. was required to produce 
an appreciable amount of toluene. The xylenes 
were first noted at 1125°F. 

The true boiling point distillations of the prod- 
ucts formed under these conditions, accom- 
panied by chemical analysis of the distillates, 
indicate that the aromatics formed at relatively 
low temperatures are contaminated somewhat 
with other hydrocarbons such as olefins. As 
the reaction temperature is increased, the 
plateaux become more sharply defined and the 
purity of the aromatic cuts increases markedly. 
In the event that the polymerization unit is be- 
ing operated to produce aromatic hydrocarbons, 
it is quite evident that it may be economical to 
operate at a temperature somewhat higher than 
would appear to be the optimum insofar as 
yields of distillate are concerned to insure the 
production of aromatics of higher purity. The 
influence of temperature in this particular piece 
of apparatus upon the yield of aromatic hydro- 
carbons is illustrated by the following: 





——Volume Yield, ‘;, at Temperatures, °F 
1 


Hydrocarbon 1075 1100 1125 1150 1175° 200 
BIOTAGUNG os cccideriiasstantians 0.0 10.0 10.0 13.0 aa 24.9 
"PORUGME? ci sss ccaiscisascienccs 0.0 0.0 18.0 22.0 27.2 32. 
SEIN ya voecacdes coast uakncs 0.0 0.0 0.0 ce 14.7 16.2 
Total Crude Aro- 

WiGtIGS. cists. . O10 10.0 28.0 12.3 65.7 74.5 





TABLE 6 
Charge and Residue Gas Analyses, Run C 


Gas Analysis Charge Residue 
(mol “ ) inC€ Gas in C 
De icseadacalaseetanantatceewatiaeeeaien 2.5 3.7 
MDs dagsth cadadadventcaesseaagneatenseene 22.2 28.5 
Me cafalcudaceh tatsncttns i gteccewersinens 14.2 10.0 
Cee eeceeedaiasnuasaoae 14.3 16.8 
Sei adssAkdskacanenccapeuaceacicecanedes 19.0 160 
ER ccancacveueancausuisioctssteusasecan’ 10,5 E.] 
DB cai costae taco eeheua teoeaaceaves 14.3 Fe 
CFR se kta soayoesiaosteanscaaseonttaveans 2.6 2.8 
U. scatzccudndencsaaarovadiateccipsoanets 0.4 1.2 

BRGHGIMRUAED  cxiaccssdiancccseuncseccudeaes 





TABLE 5 
Operating and Yield Bata from Run © 


Fresh Charge: C 
Fractionator Residue gas in charge © by volume.... 545 
Absorber Residue gas in charge © by volume........ $5.5 

Yield: 
ib. WPSCRRRAG: Fe TE WORSE ice. can syecccecectensntacteraactedonsee iss 
SCRE Sie WOW: RISING csc csesaseg csc daaccsce cu ddusos eens stesasineedtckieis toasees 10 
RCGSILUAL BAS So: BY WORBENG oq... ccscis sccsccceacstaseteradasszncesnccss 80.2 
Cu. ft, residue gas per cu. ft. of fresh charge............ ORT 
Gals. E P. Dist. per 1000 cu. ft. fresh echarge..........0.. 2.00 

Reaction Zone: 

GE TU 1 Lee ane Rr Pore SA ORME AE Oe ee ere ee PERE 1140 
Ber ORE csi cass wea c ott ey atar ludepenesuaes SeocateucauatanduseeeeeaPerdeCe . 229 
yspections: 
CoP ORVs TP CS CERT BOS cscs ci oe daca vse ceactaadadaXadvencaadaues tees 1.195 
SSG, FORDE AS sacs Sesccceesan cntexcccccsccacncasvnccnsecdaedaoussines 1098 
Per Cent Unsaturates in fresh charge (by ab- 
MOEPCIGIMED! 5 sscscescana tadveatuanchctuaicesdaes cnr easasacandcecuiatnecunas 17.8 
Per Cent Unsaturates in residual gas (by ab- 
RRP UPR ONE, sec csccucetdusssdusecuhaceiadisuatacsensieackvevevauaicedvanncees sH.0 


LS.TLM. Distillation E.P. Distillate: 

SEN ERUMON: FRR SRE -covsiccdccodecaspivdvastd -osecuaelvvsuanccanteaeccoutueaiiaicess . 26.0 
Initial Boiling Point 

1) Per Cent 
0 Per Cent ...... 226 


RON = ey TS NE airs a sis area ante dee cree cancun ween meet acen dR aie 284 
PONAGD) NBNER: oy cuss gacoceetccn cece tercauansdaakeseiec etebacd ac esitavieeie kes 10) 
rer Cent Tar in total liquid products...................ccccecs 16.0 
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It is felt that results obtained in this series 
of experiments and others which have not been 
reported indicate that the thermal polymeriza- 
tion of refinery gas will contribute in no small 
degree to the production of aromatic hydrocar- 
bons. It is realized, of course, that this market 
can absorb only a certain quantity of materials 
of this nature and that at least for the present 
the major portion of the refinery gases which 
are polymerized will be marketed as motor fuel. 

Plant scale operation has indicated that it is 
not logical to attempt to work with a mixture 
of gases containing large quantities of C, and 
(, hydrocarbons. Operating conditions must 
be modified for the mixture to the point where 
they are not the optimum conditions for the 
greater portion of the charge. Further, the 
saturated C. and C, hydrocarbons are very re- 
fractory and the yield is much lower than that 
realized while processing the higher boiling hy- 
drocarbons. The elimination of these lower 
molecular weight saturates so far as is prac- 
tical has additional advantages: 

1—Power costs are lower, due to the great 
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Fig. 3—Simplified flow sheet for installation combining the polymerization of unsaturated gases in a mixed gas, therm: 
decomposition and polymeria ation of the cracked material 
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In most instances it may be found desirable 
to reject practically all of the methane and a 
portion of the ethane prior to the polymeriza- 


TABLE 7 
Analyses of Gases from Vapor Phase and Mixed 


Shiaca ape ; ‘ . ° 
Phase Ope —- wr tin step. The character of the gas available 
Pheoe a. after this step has been taken will depend to a 
Hydrocarbon (Mol %) (Mel %~) considerable extent upon the type of cracking 
Methane + Hydrogen  ..........ccccccceeeeeee ees 0.5 0.4 process utilized in the refinery. As is to be ex- 
ORRIN eo ica wea nsScadtabcapelessiuear'sacats 9.2 16 0 ; . 
TN i iS i da as aden cio anes 8.3 1738 pected, the unsaturate content of the §ases pro- 
PrOPyleMe oescssscessseesseessessseesseessecsseesseesscen 10.3 29.0 duced by a vapor phase unit is considerably 
ND sicnitaesnsaripuiinienisennsubwaninionononannirentes 10.4 308 higher than that of gases produced from a liquid 
IN oS cas cacssciivarnscetedncsdssnenssnasencteaeses 28.4 11.8 phase cracking unit. This is illustrated by the 
RR RNIINS datapath hed eb oop sacks cusectuastewaiesthoens 2.6 10) followi tabl hich indicates the analysis of 
Pentane And NEAVIEN i.....:...c.csscecssescoeees 0.3 0.2 OLOWInE <a sla which imdicates e ana ysis 
USNS ARANT ANI oi vciscescccvenicnsnsccciscessasonasestcotsn 27.9 56.8 the gases being produced from the stabilizers 


——= of a vapor phase unit and a mixed phase unit. 
The dry gas production of a gasoline recov- 
reduction in the power required to pump the’ ery unit processing all of the plant gas in a 





gases through the polymerization unit, refinery equipped with high pressure liquid 
2—The contro] of the polymerization reac- phase cracking units will not have as high an 
tions is simplified, unsaturate content as would the gases from 
3—The installation costs and operating costs either a vapor phase or a mixed phase cracking 
are reduced. unit. The analysis of the liquid condensed from 


the stabilizer overhead of such a refinery would 
be approximately the same as that shown in 


TABLE 8 ~ Table No. 8. 

Analysis of Gas from High Pressure Liquid In general two lines of attack are open in 
Phase Cracking attempting the production of gasoline from such 
Hydrocarbon Mol % refinery gases by thermal polymerization, pi! 
INI oe oSscccrectuskayseicsderncvareen sci snissodeasslansbasivees 3.0 ticularly those in which the unsaturated conten! 
nae is low. In the first method an attempt is mad 
cel lei 23.0 to produce additional unsaturated hydrocarbon 
EN 45.0 by the use of high temperatures. The produ 

sce seagulls eaeaimmaeaananamaaamaacaatia Bh tion of gasoline by the polymerization of th: _ 

a ee oo ee “a ei unsaturates already present and those produce! = 

: by cracking of the gas is carried out simultan: = 
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LOW-TEMPERATURE SOLVENT EXTRACTION 
PRODUCES HIGH-OCTANE BLENDING AGENTS 
AND HIGHLY AROMATIC LACQUER SOLVENTS 


e@ The excellent selectivity of Sulfur Dioxide, further increased by 
employing very low treating temperatures, makes this solvent ideally 
suited for producing high Octane blending agents and highly aromatic 


lacquer solvents from naphtha fractions. 


e@ A recent Gulf Coast installation treating 6000 barrels of naphtha 
daily at minus 60 degrees proved to be another successful application 


of the Edeleanu sulfur dioxide extraction process. 

















@ Sulfur Dioxide retains its selective solvent action over a wide 
temperature range. This gives the Edeleanu process unique flexibility. 
I E } 

Edeleanu plants are handling anything from gasoline to lubes, with 
pac ue : 

| a treating temperatures ranging from minus 60 to 150 degrees. 

Za- 

yle . es 
ble @ The introduction of the Benzol-SO2 process for producing lube oils 
D a 

ing of high viscosity index and stability has further widened the scope of 
eX- Edeleanu’s original invention. 

ro- 

bly 

uid @ The greatly enlarged Edeleanu research laboratories are prepared 
the to render the refiner quick and reliable service in investigating his special 
sb is and probl 

2. WC e S;EmMNs 

‘ers needs and problems. 

nit. 
sacl @ The experience and technical skill of the engineering staff of 
na 
uid E. B. BADGER & SONS Co. BOSTON, 

an sole U.S.A. Edeleanu contractors, assure the refiner of modern plant 
or design and greatest operating economy. 
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ously. The second method, which seems most 
logical comprises the polymerization of the un- 
saturates already present in the gas, the pro- 
duction of unsaturates from the remaining sat- 
urated compounds by thermal decomposition, 
and polymerization of the unsaturated com- 
pounds formed in the previous step. 

In other words, it would seem that 
erations would of necessity include 
lowing steps. 

(1) High temperature, 
merization of the heavier 
C,H, and C,H,, 

(2) High temperature, low pressure crack- 
ing of the heavier saturates, C,H, and C,H,, for 
example, 


the 
the 


Oop- 
fol- 


high pressure 
unsaturates, 


poly- 
such as 





















































(3) High temperature, low pressure poly- 
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Fig. 5 
tolue ne, 


A.S.T.M. distillation of a 5050 blend of benzene 
and the boiling point curves of the 


and 
tira components 





merization of the lighter unsaturates. 

The simplified flow sheet shown as Fig. 3 in 
dicates the type of apparatus required for such 
an installation. If we assume that the charg 
ing stock is somewhat similar to the gases 
shown in Table No. 8, the operation of the unit 
would be approximately as follows. The charg- 
ing stock may be accumulated as a liquid under 
pressure, which is rather desirable, since it is 
much easier to secure uniform rates of feed 
when a liquid is being pumped. This charge 
is heated to polymerization temperatures in the 
primary furnace and then passed to the reac- 
tion coil, where the polymerization step is ac- 
complished at temperature ranges of LI00- 
1300 F. and pressures ranging from 200 to 600 
pounds per square inch gauge depending upon 
the nature of the original charge. The reaction 
coil, of course, must be designed to give the 
proper time-temperature relationship, and ft 
has been found advantageous to provide means 
of cooling these coils since the reaction at this 
point is exothermic. As can be seen from the 
flow sheet, the reaction products are quenched 
immediately upon leaving the reaction coil to 
prevent further reaction. The liquid products 
heavier than those desired in the light distil- 
late which is to be produced are dropped out in 
the separator, which is immediately adjacent to 
the reaction coil. The overhead, which includes 
the light distillate and gas, is condensed and the 
uncondensed gases and vapors pass from the ac- 
cumulator directly to the gas cracking unit. 
That portion of the overhead from the liquid 
separator which was condensed into the distil- 
late accumulator is pumped to the primary frac- 
tionator, where all hydrocarbons boiling below 
pentane are removed and charged to the gas 
cracking unit. The fractionator bottoms are 
then transferred to the polymer gasoline ster- 
age. The liquid accumulating in the liquid s« p- 
arator is transferred to the tar stripper aid 
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TABLE 9 


Distillations of polymerized products 


F. 
Material Init. 5 10° 200; 
De IDS: . ciccichuicsccadis- scuctianisitadbhaiaiise 176.1 176.1 176.1 
ID ccincrestavasrinsdcsancenmniccen. " Ge 230.6 230.6 20.6 
0-50 C. P. ) ; 
SOTO Pt tedccccenwesaeccecsvesnavccaccescatecese 192.5 195.0 195.9 197.5 
oluene 
still Charge aienianes eae in aee 169.2 178.6 180.6 183.6 
Still Bottoms =e Setinenatittdsl, aoe 232.8 233.3 233.9 
Benzene cut ee 175.7 175.7 175.9 
OPTI «CUTE cststnccsnesnex canna 229.7 230.3 230.4 230.4 


10% 50 60 70 80 90 95 E. P. 
6.1 176.1 176.1 17¢ 6.1 176.1 176.1 176.1 176.8 
( 30.8 230.8 230 231.0 31.2 231.2 231.3 231 

201.9 204, 208 213.9 220.8 228.1 23 231.2 
6 189.8 193.2 197.3 203.1 212.2 225.9 234.1 259.2 
1.4 234.9 36.6 237.8 241.1 251.0 299.2 
6.1 176.1 176.1 176.1 176.3 176.4 176.¢ 2 177.9 
0.4 230.4 230.6 230.6 230.8 230.8 231.0 231 231 





thence to storage. The overhead from this strip- 
ping operation is, of course, charged to the pri- 
imary fractionator. 

The charge to the gas cracking unit, which 
will be in a gaseous form and which will consist 
primarily of propane and butane, is heated in 
this coil to cracking temperatures of 13800- 
1500 F. and under pressures of approximately 
25-75 pounds per inch gauge, depending upon 
the nature of the charge and the type of product 
desired. As was the case in the operation of 
the primary polymerization unit, the charge 
will be qunched immediately following the 
cracking operation and the mixture of gases 
and condensed liquids will pass to a tar sep- 
arator, where the tar and fuel oil will be dropped 


out and the overhead delivered to the suction 
of a gas compressor. The discharge from the 
gas compressor will then be passed directly 


under pressure to the secondary polymerization 
unit. The operation of this unit is quite sim- 
ilar to that of the primary unit except that the 
feed is in the form of a gas because of the pres- 
ence of relatively large amounts of C, and C 
hydrocarbons. The reaction temperatures will 
be similar to those utilized in the first step and 
the pressures will be varied over somewhat the 
same ranges, although here again the operat- 
ing conditions will depend 


very largely upon 
the charging stock and the type of product de- 
sired. Since the reaction products will con- 


tain a high percentage of hydrogen and meth- 
ane, it will be necessary to recover the motor 
fuel fractions by means of absorption. The 
polymer distillate stripped from the absorption 
oil is accumulated and fed to the secondary frac- 
tionator. The distillate from this unit 


is sta- 
bilized to the desired specifications 


and the 


light overhead is charged directly to the primary 
polymerization unit. 

[t is apparent that this type of installation 
is highly flexible and that not only a large 
variety of charging stocks be utilized but the 
operating conditions can be varied to produce 
a high yield of relatively high A.P.1l. gravity 
motor fuel or the conditions can be selected 
to produce a highly aromatic distillate, which 
is of considerable interest not only as a high 
octane blending fluid but also as a source of 
aromatic hydrocarbons such as benzene and 
toluene. 

Fractionation of the benzene-toluene cut 
from aromatic distillates such as those made In 
runs A, B, and C indicates a major portion to 
be benzene and toluene with smaller quantities 
of other compounds and some apparently azeo- 
tropic mixtures present. Fig. 4 shows graphie- 
ally partial results of one such fractionation. 
Table 9 contains A. 8S. T. M. distillations, made 


with small Anschuetz total immersion ther- 
mometers to avoid stem corrections. of the 


charge, benzene, toluene, and still residue com- 
pared with tests on a mixture of C. P. benzene 
and toluene. It is apparent from Fig. 5 and 
Table No. 9 that the A. S. T. M. distlilations de- 
viate considerably from the true boiling point 


curve. All temperatures shown in Table 9 and 
Figs. 4 and 5 have been corrected to 760 mm. 


pressure, 
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LOW TEMPERATURE|A 


REMARKABLE developments in low 
temperature processing practice for de- 
waxing lubricant fractions has made 
severe demands on the metallurgist for 
steels which will give efficient service at 
temperatures of minus 50 to minus 80 F. 
In 1934, (Nat. Pet. News, Nov. 7, p. 64) 
the senior author of the accompanying 
article discussed at length the results of 
research on low chrome steels for low 
temperature service equipment. Finding 
these steels too expensive, if possible to 
use cheaper materials, this investigation 
has been continued, with the results 
shown in this article. 

The usefulness and economy of silicon 
and aluminum - killed steels for low 
temperature service, as shown in this 
article is a matter of great importance 
and interest to every refining tech- 
nologist and engineer who operates or 
may operate low temperature processes. 


By R. K. HOPKINS and H. S. BLUMBERG’ 


peratures below atmospheric have been in 

use for a considerable period of time. Some 
of these are among the first ones used in the 
so-called modern industrial era; for example, 
the method for separating individual gases from 
their mixtures by liquefaction was one of the 
early developments of chemistry in the last cen- 
tury. Perhaps the newest of the methods which 
operate at low temperatures is the one developed 
within the past few years for dewaxing lubri- 
cating oils. 

It may be said that knowledge of the char- 
acteristics of metals at low temperatures was 
limited until quite recently, as can be observed 
from the searcity of literature on this subject. 
During the past 10 years, however, more exten- 
sive study has been made and as a result a fair 
amount of data is now available. There is stilla 
need for more work in this field. 

It has been shown that as temperature is low- 
ered below atmospheric, the strength properties 
of metals generally increase while the ductility 
as measured by the elongation and reduction 
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of area in the tension test falls off slightly. The 
greatest change in the physical characteristics 
is shown by the notched bar impact test and 
the property of shock resistance automatically 
becomes of primary importance. Previous work 
has shown that the solid solution materials. 
such as brass, and the austenitic alloys, such as 
high chromium nickel steels, have excellent 
shock resistance at temperatures far below 
zero. These metals, however, are relatively ex 
pensive, and for this reason their use is prac 
tically excluded for large high pressure equip- 
ment. There is, consequently, a definite need 
for a less expensive material possessing the re 
quired physical properties at low temperatures. 

Until quite recently, pressure vessels for low 
temperature service were usually made from 
ordinary carbon steel. Tests have shown, how 
ever, that such material has poor notched bar 
shock resistance at temperatures in the neigh- 
borhood of and below 0° F. It is, therefore, con- 
sidered unwise in view of recent knowledge to 
use such material when metal having better 
shock resistant properties are available. 

The present writers, in 1933, called to the at- 
tention of the petroleum industry the excellent 
low temperature shock resistance and good fab 
rication qualities (including welding) of low 
-arbon 214 % nickel steel. This information re- 
sulted from an extensive investigation of a num- 
ber of plain carbon and low alloy steels. Since 
that time a number of processing plants have 
been built for operation in the vicinity of minus 
50° KF. using this composition. Even this steel, 
however, is relatively expensive. 


Purpose of Present Study 


The purpose of the present investigation was 
to develop or discover a steel with satisfactory 
low temperature properties, and at the same 
time available at a price far below that of the 
214 % nickel steel mentioned above. 

Since the low price requirement almost pre- 
cluded the use of alloy additions, it was decided 
to investigate the effect of deoxidizing practice 
on the low temperature properties of plain car- 
bon steels. In addition to the requirement of 
good low temperautre impact properties it is, of 
course, necessary that the steel selected have 
good welding and fabricating qualities. A fu! 
ther purpose, therefore, of this investigation was 
to determine the latter qualities of the steels 
tested. 


It was decided to investigate the properties 
of the following steels: 


1. Rimmed steel with silicon less than 0.0°. 
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2. Rimmed steel with high residual manga- 
nese (0.20). 

3. Semi-killed steel having maximum 0.10 
silicon with some aluminum. 

4. Silicon-killed steel. 

5. Silicon-killed steel with an aluminum ad- 
dition. 

6. Silicon-killed steel with a still larger alum- 
inum addition. 

In order to insure that the samples tested 
would be representative of steel plates which 
would be obtainable from the mills, samples 
were ordered in the following manner. Each of 
the steels listed above, with the exception of No. 
2, was made by two steel mills, each mill supply- 
ing two samples of each type of steel, and each 
of the two samples was taken from a separate 
heat. The size of each heat ranged from 100 to 
123 tons. It is evident that in following this pro- 
cedure, the practice of one steel mill could be 
checked against that of another, and the results 
of one heat as compared to another in the same 
steel mill could also be checked. 

In order to have the samples as nearly as pos- 
sible like the material which would actually be 
used in service, it was specified that they be cut 
from full size hot rolled plates having a thick- 
ness varying between 34 and 1!» inches, (prac- 
tically all samples were 1 inch thick). Each 
sample was 4 ft. square and was cut from the 
bottom corner of the top discard from plates as 
rolled. The average finished size of these plates 
Was approximately 8 ft. x 30 ft. x 1 inch. 


Work Done 


When the above samples were received, a sec- 
tion was cut from each for welding tests. These 
sections were welded together with the direction 
of rolling perpendicular to the line of weld, 
simulating usual pressure vessel construction. 
In each case two plates of each type were avail- 
able, and each pair was welded together follow- 
ing standard shop practice. Welding was done 
with Kellogg coated 1% inch diameter electrodes. 

After welding, the plates were X-rayed and 
then heat treated. This heat treatment consist- 
ed of normalizing at 1625° F., followed by stress 
relieving at 1150° F., the treatment being that 
which would be used in the shop fabrication of 
pressure vessels for this type of service. The 
welded test plates were then subjected to com- 
plete testing which consisted of the following: 

(a) Complete A.S.M.E. Boiler Code tests on 
welded sections. 

(b) .505 inch tension tests on plate materials. 
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Fig. 5—Representative Microstructure at 100X 





(a) Actual normalized grain from all 
plates tested 





(b) Inherent grain from RS—-RA and 


RM 





(c) Inherent grain from SAS and 


SAH 





(d) Inherent grain from S2A81 and 
S2AS82 
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(c) Impact tests on welds in the range 70° F. 


to -150° F. 

id) Impact tests on plate material (longi- 
tudinal and transverse), range 70 F. to -150° F. 
(No tests were made on area adjacent to weld, 
since extensive tests have shown this area to be 
good even on steels of poor low temperature re- 
sistance). 

(e) Microscopic investigation—base metal— 
weld metal—at 100 diameters, and McQuaid- 
Khn base metal at 100 diameters. 

(f) 

g) Hardness explorations. 

Fig. 1 shows the welded test samples and the 
location of the above test specimens. 


Chemical Analysis. 


The following information was obtained from 





TABLE 1 


Chemical Analysis of Samples 


Mark Grade c Mn P Ss Si Al Al. O 
RS 1 Rimmed 24 50 O19 .026 Trace .019 016 
RS 2 x ay 41 O15 .021 Trace .019 O07 
RA 1 Semi Killed .20 AO 010 021 01 .021 O17 
RA 2 94 24 AS 014 0380 01 016 .022 
RM 1 Rimmed ag AS O11 O35 O01 031 032 
RM 2 High ey .38 O11 O25 O01 .030 02% 
Residual Mn. 

SS 1 Si Killed 23 20 020 020 23 O15 O19 
SS 2 . .24 08 .019 021 .25 O18 .025 
SH 1 “ 29 66 021 029 20 080 027 
SH2 rs 30 .63 .014 027 as 0438 026 
SAS 1 Si & Al 29 6 .033 0384 Bie O88 039 
SAS 2 Killed | 60 020 028 26 064 0386 
SAH 1 ad .28 .65 021 029 + 153 A045 
SAH 2 27 63 020 027 21 O71 .023 
S2AS 1 Si& Al Re | 60 020 O28 26 sie O41 
S2AS 2 Killed a | 60 020 028 26 128 O88 

NOTE: Al & Al: Os Determined by method described by 


Republic Steel Corp. (lron Age 12-26-35). 
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Sample—Location of Test Specimens 
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the steel mills with the hope that it could be cor- 
related with the physical properties displayed 
by the materials. 

Heat number. 

Slab number. 

Size of Heat—tons. 

Ingot size. 

Whether hot top was used or not. 

Whether big end was up or down. 

Whether poured from top or bottom. 

Furnace additions. 

Ladle additions. 

Mold additions. 

Height in ladle or mold when additions were 
made. 

Pouring temperature. 

Rate of pour. 

Finished roiling temperatures. 

Table 1 gives the chemical analysis of the 
several heats as determined from plate samples 

Table 2 gives data collected from the stand- 
ard A.S.M E. Boiler Code tests. 

Impact tests were made on a standard Amsler 
Charpy machine using the A.S.M. standard 1!) 
mm. keyhole notch impact bar. Two freezing 
mixtures were used in cooling the specimens, 
depending upon the test temperature. For tem- 
peratures above -100 F. dry ice and acetone 
composed the cooling bath, while propane and 
liauid nitrogen were used for the lowest tem- 
peratures. Bars were held for one hour in the 
cooling bath with the temperature read from 
Pentane thermometer. Specimens were broken 
in from four to seven seconds after removal from 
the bath. The impact data are somewhat volun - 
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Gasoline Products Company maintains an integrated program 


of research and development in the field of pyrolytic cracking 
in conjunction with several of the major refining organizations. 
Together with the benefits of this continuous research and 
development work. licensees have the option to commute 
royalties for any desired annual gasoline capacity. 

Before investing in cracking equipment consider carefully the 
advantages of an association with a licensing organization 
whose service is comprehensive enough to meet changing 
economic conditions. 


ieee GASOLINE PRODUCTS COMPANY 


INCORPORATED 


11 COMMERCE STREET - NEWARK. NEW JERSEY 
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TABLE 2 


A. S. M. E. Boiler Code Tests 
Reduced Bend Density 
——+_——————0.505 All Weld Tension Bars—— Tension Test Test Test 
Weld No. Joining Plates Tt. 8: P. 8.1. Y.P. P.S.I. Elong. 2”—% R. A. % PP. 8.4. % Elongation SP. Gravity 

381 RS—1, 2 66,300 47,500 35.0 59.1 65,000 46.0 7.84 
382 RA—1, 2 68,400 47,200 32.5 54.4 64,700 44.9 7.84 
388 RM—1, 2 68,800 49 200 32.0 Dice 64,500 38.3 7.84 
383 SS—1, 2 70,000 50,950 31.5 53.8 70,300 62.0 7.85 
386 SH—1, 2 72,000 52,600 30.0 46.9 73,500 64.4 7.84 
384 SAS—1, 2 71,400 49,500 29.5 47.2 70,600 74.0 7.84 
387 SAH—1, 2 65,850 44,200 33.0 53.6 67,500 79.0 7.84 
385 S2AS—1, 2 70,250 51,150 31.0 56.2 70,100 48.3 7.84 
NOTE: All welded samples normalized at 1625 degrees F. and stress relieved 1150 degrees F. 1 hr./in. thickness. 





inous and are not given here individually. The 
averages of all tests are shown in Table 3. Three 


bars were broken to represent each condition. 
and the averages given in the table were com- 
puted from those two of the three bars having 
the least numerical difference. Some 800 impact 
specimens were tested in this way. All impact 
bars were machined from the center of the plate 
thickness. 

Longitudinal sections of each plate were pol- 
ished and etched, and representative 100 diam- 
eter micrographs of plate materials and weld 
metal were obtained. 

Fig. 2—-(a) shows representative actual grain 
size of the base metal; (b) shows the represen- 
tative large grain size obtained on certain steels 
as determined by the- McQuaid-Ehn test; (c) 
shows the representative mixed grain size as de- 
termined by the McQuaid-Ehn test; and (d) 























Fig 3.—Hardness Exploration (Brinell Numbers 
Converted from Rockwell B) 
A 
a 
= 7 
we SS? 
~ Ee ~ 7 x 4 ~~ D ? 
ae se Tas . 
t 4. > 
A B c D E 
Brinell Brinell Brinell Brinell Brinell 

RSIL le 123 116 108 
WELD 137 
RS2L 135 134 135 125 
RAI 112 115 109 108 
WELD 139 
RA2 120 114 114 111 
RM1 138 133 130 135 
WELD 150 
RM2 130 127 130 119 
SS1 i38 142 137 136 
WELD 144 
SS2 138 147 144 135 
SAS1 147 156 t5$9 153 
WELD 141 
SAS2 139 148 141 137 
S2AS1 150 153 153 147 
WELD 156 
S$2AS2 156 159 145 143 
SH1 151 160 153 159 
WELD 148 
SH2 153 169 163 A353 
SAHI1 135 139 138 135 
WELD 138 
SAH2 133 147 148 144 
60 


shows the representative small grain size as de- 
termined by the McQuaid-Ehn test. 

Fig. 3 shows the hardness across the welded 
sections. 


Discussion 


The types oi plain carbon steels investigated 
herein are obtainable commercially and repre- 
sent steels produced by practically all of the 
common methods used for the deoxidation of 
carbon steels. It will be noted that the materials 
were all selected from large open hearth heats 
of about 100 tons each. Deoxidation practice 
varies in the different types shown in Table 1. 
It will be noted from these data that carbon con- 
tents of the various heats range from 0.17 to 
0.30. manganese from 0.40 to 0.66. Silicon con- 
tents are low, as would be expected in rimmed 
steels, and vary from 0.17 to 0.26 in the fully 
killed steels. 


The tensile properties of the base metal were 
characteristic of the type of steels tested and 
are, therefore, not reported here. 


X-ray examination of the welds showed in 
every case a very nearly perfect pattern. No 
signs of defects such as unfused areas, blow 
holes and cracks were observed. It is apparent 
that all of these steels can be welded to the same 
high X-ray standard which represents the qual- 
ity procured today by the best fabricators of 
welded equipment. Attention is called at this 
point to the fact that good X-ray patterns do not 
necessarily mean good welds. It has been found 
that steels which have not been properly de- 
oxidized will sometimes be perfectly weldable 
and will themselves pass the required physica! 


tests. X-rays of the welds would reveal no de 
fects, but when all-weld-metal test bars are 


broken, all properties except ductility will be 
met satisfactorily while the ductility will be far 
below the required amount. The cause for this 
condition is not definitely Known, but it is felt 
that it is probably due to alumina inclusions 
transferred from the base metal to the weld de 
posit. 


It will be noted from Table 2 that propertie: 
of the welded samples as required by the 
A.S.M.E. Boiler Code were satisfactorily met 
with the possible exception of a slightly low ten 
sile strength in some of the .505 inch specimens 
Since the yield point of these bars and their duc 
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“IT COULDN’ 


. ET A HORSE!” was the favorite 
jeer at the pioneer motorist. It 
took courage to sit behind the wheel of 
an automobile in 1900—and it took pa- 
tience to put up with the innumerable 
breakdowns. The early automobiles 
seemed to be more trouble than they 
were worth. But every year has seen 
important improvements through the 
application of new principles in design 
and manufacture, leading up to the effi- 
cient and reliable machine of today. 
Modern automobile engines are de- 
signed to use gasolines of higher octane 
rating. This tendency toward less stable 
fuel has complicated the problems of 
refining and storage. The 
use of antioxidants in stabi- 
living highly cracked gaso- 


line enables the refiner to 
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And it did. 


manufacture a high yield of a fine qual- 
ity gasoline, avoiding loss of vield, low- 
ered octane value, and damage to plant 
equipment which result when conven- 
tional methods are used. 

Many refiners are enjoving increased 
profits from higher yields by using 
Du Pont Gasoline Antioxidants to pre- 
vent gum formation and maintain anti- 
knock quality. E. I. du Pont 
de Nemours & Co., Inc., 
Organic Chemicals Dept., 
Wilmington, Delaware. 


Courtesy of MOTOR 








DU PONT 
GASOLINE ANTIOXIDANTS 


Inhibit Gum Formation 
Reduce Acid Treatments 
Maintain Anti-Knock Quality 
Prevent Color Loss 
Increase Yields of Gasoline 
Assure Stabilization 


Protect Plant Equipment 








GASOLINE ANTIOXIDANTS 
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Charpy Impact 


Weld 
Mark No. 
RS 1 381 
RS 2 
RA 1 382 
RA 2 
RM1 388 
RM 2 
SS1 383 
SS Z 
SH 1 386 
SH 2 


SAS 1 384 
SAS 2 
SAH1 387 
SAH 2 


S2AS 1 385 
S2AS 2 


NOTE: L 


Deoxidation 
Practice 


Values After 


Weld Metal 


Rimmed without AL. Plate 


Si < .01- 


Semi Killed with AL. Weld Metal 


and Some Si. Final Plate 
Sin 30 = 
Rimmed Steel with Weld Metal 
High Residual] Plate 
Mn. (.20) si 
Weld Metal 
Killed with Si. Plate 
No AL. - ; 
Final Si. Weld Metal 
15/.25 Plate 


Killed with Si. 
AL. Final 


Si. 1 


Killed with Si. 
AL. Final 


Si. .15 


Longitudinal. 


9r 
<<) 


“ 


Weld Metal 


Plate 


“ 


ind 


Weld Metal 


Plate 


ind Weld Metal 


Plate 


Zs Transverse. 


Normalizing at 


TABLE 3 
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11 
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1625 Deg. F. and Stress Relieving at 1150 Deg. F. 
Average Impact Ft. Lbs. 





tility were high, this is not considered to be 


serious fault. 


The impact data given in Table 3 undoubted- 


ly furnishes the most 
study. It is pointed out here that these data not -60° F. One heat from one producer showed un- 
remaining 


only represent those collected from the samples 
described above, but similar results have been 
obtained on commercial production since these 
tests were run. This work, therefore, is of value 
in selecting carbon steels for low temperature 
service. Since the impact data are related to the 
microscopic structure, it would be well to discuss 


important 


both of these simultaneously. 
The rimmed steels 


value at 0 


and + 70 


manganese 
somewhat bette 


The semi-killed 


and -40° F. 


lar to the 


resenting 


low temperatures. Of 
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marked RS-1 
were first found to show a falling off in impact 
KF. No tests were made between zero 
‘., sc there is no indication just where appear 
this type of steel would fall off in impact resist- 
ance. The rimmed steel containing high residual 
marked RM-1 and RM-2 
results at 0 


part of this 


and RS-2 


showed 
F., but below this 
temperature these heats fall off sharply. The 
actual grain size of the various rimmed steels 
is uniformly small, (Fig. 2a). The 
grain size, however, is large, having a grain size 
number ranging from 1 to 3, (Fig. 2b). 

heats marked RA-1, 
RA-2, showed higher impact values than the RS 
and RM heats, but began to fall off between -20 
It appears that this type of steel is 
satisfactory at temperatures above -20 
actual grain size in these steels is generally simi- 
rimmed steels after the 
treatment. The inherent grain size numbers rep-- results at 
the heat RA-1 range from 
while those representing RA-2 range from 1 to the whole, 
4. It is apparent from these results that the par- 
tial killing of a steel with aluminum is not suffi- size, however, 
cient to greatly improve the shock resistance at 
the four silicon-killed 


i to 8, 


AS 
~ 


heats represented by 


marked SS-1, SS-2, 


SH-1 and SH-2, one heat from each mill (the ‘‘S”’ 


acceptable values at 
heat was still good at -60 

These erratic results are typical of those ob- 
‘arbon steels in which the 
deoxidizing practice was not specified. The ac 
tual grain size of these heats is similar to those 
previously discussed, but the inherent grain size 
SS-1 1 to 5; 


tained in the past on 


and the 


is somewhat smaller, as follows: 


inherent SAH-2, 


SS-2, SH-1 and SH-22 to 6. 
sults of these four heats are generally better 
than those obtained on rimmed steels, it might 
that silicon-killed steels 
pended upon to produce higher low temperature 
impact resistance. But when the low results ob- 
tained from heat SH-1 are considered, it is evi- 
dent that such steels should not be used for low 
temperature purposes, 

The remaining steels, SAS-1, SAS-2, SAH-1, 
and S2AS-2, all of which were 
silicon-killed steels to which varying amounts of 


indicating one mill and ‘‘H” another) began to 
fall off in impact value in the range -40° to 


Since the impact re- 


could be de 


aluminum were added, definitely show higher 
The first 


and low temperature impact resistance. 


including -100 


four steels listed in this group show acceptable 
results in the longitudinal direction down to and 
while the latter two heats 


The show acceptable results in the longitudinal and 


transverse to 


same heat -100° F. 


The actual grain 


first four 
group, ranges from 1 to 8 with a large propo! 
tion of the number 8 grain in each steel. The i! 
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herent grain size of the last two heats in this 
group is uniformly of approximately number 7 
and number 8 size. 

It is apparent from these data that the low 
temperature impact resistance of the carbon 
steels tested is not dependent upon actual grain 
size, but rather upon the inherent grain size. It 
is evident that where the inherent grain size 
is large, the low temperature impact resistance 
will very likely be low; whereas if the inherent 
grain size is mixed, as shown in Fig. 2 (c), the 
low temperature impact resistance is likely to 
be acceptable down to -80° F.; if the inherent 
erain size of the steel is consistently small as 
shown in Fig. 2 (d), the impact resistance will 
be acceptable down to -100° F. 

The low temperature impact data for the weld 
metal indicates that satisfactory results can be 
expected from the metal deposited from the par- 
ticular electrodes used in this investigation down 
to and including -60° F. The type of plate be- 
ing welded seems to have little effect upon the 
weld metal, as the results obtained from all 
welds are similar. The actual grain size of all 
welds is small and is typical of electric fusion 
welds as made today. 

Since the tests being described herein were 
run, additional tests have been conducted on 
welds made by electrodes just recently devel- 
oped, and it has been found that acceptable im- 
pact results are obtainable on weld metal down 
to and including -150° F. 

No unusual effect could be traced to certain 
factors in the mill history, such as the use of a 
hot top, the design of mold, pouring tempera- 
ture, rate of pour, etc., ete. 

In general, the heats from one mill appeared 


Tinning and lead sealing condenser 
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to have had a greater number of deoxidizers add- 
ed than in the case of the other mill. Thus, in 
the one case—terro manganese, ferro silicon and 
spiegel were added to the furnace, whereas the 
other mill used ferro manganese alone. No dif- 
ference could be noticed as a result of these 
practices. 
Conclusions: 


It is concluded from these data that 

1. The low temperature impact resistance of 
low carbon steels varies with deoxidation prac- 
tice. 

2. Ordinary rimmed steels do not show ac- 
ceptable impact resistance for temperatures be- 
low 0° F. 

3. Plain silicon-killed carbon steels show 
higher impact resistance for lower tempera- 
tures than rimmed steels, but cannot be de- 
pended upon for consistent results. 

4. Carbon steels killed with silicon and alumi- 
hum, whose inherent grain size is mixed, such 
as shown in Fig. 2 (c), can be depended upon 
for use down to and including -80° F. 

5. Carbon steels killed with silicon and alurai- 
num, whose inherent grain size is consistently 
small, such as shown in Fig. 2 (d), can be de- 
pended upon for low temperature service down 
to and including -100° F. 

6. All steels tested in this investigation are 
weldable by the electric are method. 

7. When a suitable electrode is used excel- 
lent physical properties are obtained in weld 
metal as well as in the welded joint. 

8. The impact properties of the deposited 
metal are independent of the type of steel being 
welded. They are directly related to the com- 
position of the rod and coating used. 





Photo courtesy M. W. Kellogg Co. 
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POLYMERIZATION COSTs,|y¥ 





Yields of 3.5 to 4 Gallons per M cu. ft. of Rich Natural or 
Refinery Gas, at Cost of 1.38c to 2.77c Per Gallon are Obtained 


GREAT 


deal of attention has been fo- 

A cused during the past several years on 

the various methods now available, based 

on proven full scale operation, for conversion 

of the lower boiling hydrocarbons from refinery 

residues and natural gas into motor fuels. It 

is the purpose of this article to summarize the 

present commercial development of the unitary 
thermal polymerization process. 

This process! first reached the commercial 
stage of operation in the Alamo refinery of the 
Phillips Petroleum Co:, at Borger, Texas. It 
has been in continuous and successful opera- 
tion for an extended period, and this company 
has recently completed the installation of addi- 
tional capacity at Borger, with several more 
units in process of construction or final design. 

The M. K. Kellogg Co. is at present engaged 
in the design and construction of three plants 
having the following approximate charging ca- 
pacities: 

Liquid 

Feed Charging 


Capacity, Bbls. per 


stream day ( 42’s) Source of Charging Stock 


6,700 C,s & Cs from natural gasoline stab. + 
refinery condensables 
2,940 Refinery gas 
1,460 Refinery gas 
The unitary thermal polymerization process 


employs no catalyst, accomplishing 
version by the use of heat and 
single continuous conversion coil. It can utilize 
as charging stocks either entirely saturated 
hydrocarbons as obtained from natural gas and 
gasoline operations, or mixtures containing ap- 
preciable quantities of unsaturates as obtained 
from refinery gas. The materials converted 
from these sources are principally C, and C, 
hydrocarbons. 


the con- 
pressure in a 


In the commercial application of the unitary 
thermal polymerization process the optimum 
design basis for any specific application can only 


The unitary thermal process, is licensed by the Polymer- 
ization Process Corp. through its licensing agent, The M. W. 
Kellogg Co., under the patents applying to this process of 
the Phillips Petroleum Co., the Standard Oil Co. (Indiana), 
Standard Oil Development Co., The Texas Co. and The 
M. W. Kellogg Co. 

*The M. W. New 


Kellogg Co., York City. 
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be determined by an economic appraisal based 
on conditions prevailing in the proposed lo 
cality. The principal difference in process ar 
rangement lies in the degree of recycling of 
the C, and C, compounds introduced into the 
process as fresh feed. Under certain conditions, 
where a large excess of butanes is available, 
it may be found economical to retain for re- 
cycling only those components which are con- 
densable at available cooling water tempera- 
tures and permissible fractionating tower op- 
erating pressures. In many cases, however, ap- 
praisals have shown that a close approach to 
ultimate recycling of C, compounds is dictated 
by economic considerations, the percentage re- 
covery of C,s being arrived at by an economic 
balance to determine the point at which fur- 
ther recovery of C,s for recycling will cost more 
than their replacement value. 


Incomplete Recycling Operation 


The type of operation in which, due to loca! 
conditions, complete recycling of C.s is not 
carried out, is illustrated in Fig. 1, represent- 
ing the general process arrangement of a ful! 
scale commercial operation. In this unit the 
fresh liquid charge is introduced into the first 
tower of the fractionating system. In this tower 
C,+ natural gasoline components of the fresh 
charge are substantially completely removed 
as bottoms, together with polymer liquid, whil 
the overhead, consisting of C, and lighter from 


the fresh feed plus recycle constituents from 
the oil outlet, passes through a water cooled 


condensing system to the high pressure «a 
cumulator, which serves as a reflux accumulato! 
for the first fractionating tower as well as 
furnace feed accumulator. The furnace feed 
pump takes suction from the high pressure a: 
cumulator, and the furnace charge 
through the cold side of a transfer 
changer to the polymerization coil. 


passt 
line ex 


The coil outlet is returned through the trans 
fer line exchanger and thence through a r 
boiler located in the bottom of the first frac 
tionating tower, whereby the reboiling effec’ 
for this tower is obtained, following which thi 
material is introduced into the mid-section « 


New 
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By J. S. CAREY* 


the first fractionating tower. C,s and lighter 
are removed overhead to the higher pressure 
accumulator as previously described, while the 
polymer liquid together with natural gasoline 
from the fresh feed is transferred from the 
bottom of this tower to the second fractionating 
tower. 

Gas is vented directly from the high pres- 
sure accumulator and this gas consists of the 
gas actually made in the conversion furnace 
plus fresh feed constituents as determined by 
the equilibrium temperature and pressure con- 
ditions on this accumulator. 

The function of the second or low pressure 
fractionating tower is to separate polymer 
gasoline to desired endpoint specifications over- 
head, while any tar produced is removed as 
a bottoms product. The gasoline overhead 
passes through a clay treating system, a clay 
polymer separator, and thence to storage. 


Recycling Operation 


Fig. 2 shows the modification of the system 
previously described to permit the nearly com- 
plete recycling of C, material to the polymeriza- 
tion coil. This is accomplished by the addition 
of a secondary fractionating tower to the 
process arrangement of Fig. 1. The function of 
the secondary fractionating tower is to retain 
all of the C,s and a large percentage of the 
C.s (based on fresh feed), as bottoms, com- 
prising the coil feed. The overhead, represent- 
ing the total gas from the unit, consists prin- 
cipally of C, and lighter hydrocarbons, with 
a small quantity of C, material. The retention 
of C.,s for recycling requires generally lower 
temperatures than obtainable with cooling 
water, hence units of this design are equipped 
with refrigeration systems for refluxing the sec- 
ondary tower. 


Comparison of Yields from Partial and High 
Degree of Recycling 


Table 1 shows the actual charging stock and 
products obtained in typical commercial opera- 
tion of the type of plant illustrated by Fig. 1. 
It will be noted that this charging stock con- 
tains 70 mol per cent of C, materials, and ap- 
proximately 16 per cent of C,s, with small quan- 
tities of C,s and lighter, and a low content of 
unsaturates. A very appreciable natural gaso- 
line content is present in the virgin charge to 
this unit, and this is recovered together with 
the polymer gasoline. For comparative pur- 
poses, the total measured gasoline yield from 
the unit of 865 bbls. per day has been segre- 
gated by calculation approximately into butane- 
free polymer liquid and natural gasoline (con- 
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Fig. 1—Full scale operating flowsheet 
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for a polymerization unit, in which recycle of propane hydrocarbons is incomplete 
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TABLE 1 


Yields From Commercial Incomplete Recycling Operation 

















(14%0,, 87% C, wt. recovery, based on fresh feed) 
— Liquid Fresh Feed Total Gas from Unit—— Polymer & Natural Gasoline 
B.P.D. GAS M MM GAS I MM Btu BPD (42’s) 
(42's) Vol. % C.F./D. Btu /D Vol. % C.F./D. Btu, D CF 
A, :; 2.4 eo Natural Gasoline .........0+ 230 
CH, .. 30.1 2.4 66.4 18.0) 1189.5 : a re eR. TOs eacciencicsai ences 635 
CoH, 11.7 0.8 21.6 2.1 52.8 ites emcees - 
C.H, 81.8 5.0 137.2 22.7 BE1L.0 ——caseseee nena BORIS -<ceescnvkcastoieds co ane musntieean 865 
C,H, 14.5 2.7 73.5 3.6 oe 0C*«“‘keess (‘Ce 
C:.H, 237.3 13.2 64 11.6 288.0 Inspections Total Liquid 
CH. 119.3 6.1 167.0 1.1 28.3 14 emcee eh enicey Smee CEU E ES 71.8 
C,H 1316.6 63.9 1758.0 8.5 210.0 CD <ccuksdntstvseurcnenemubbeniaeniscbevusdeussenetaees 27 
& 139.5 5.9 1 Se | ne — sekie PIE cecsasenouinnsieoias PAR RO te SY 
: - - Petes, GC. Fe. Ty sosestsvadaconaceon 78.2 
Total 1981.0 100.0 2750.0 8294 100.0 2480.0 1031 1625 ASTM endpt. °F. ‘ 444 
taining butanes as required to produce the ob- operation in specific cases. The concentration 
served Reid vapor pressure). No heavy polymer’ of polymerization feed stock from the initia! 


during the 24-hour 
which these data were ob- 
tained. It will be noted that the final blended 
gasoline had an A. S. T. M. endpoint tempera- 
ture of 444 If we consider heavy polymer or 
“tar” any material in the total polymer 
liquid boiling above this A. 8S. T. M. endpoint 
temperature, it may be concluded that tar 
production under these conditions of operation 
was extremely small, represented only by the 
slight accumulation in the system possible dur- 
ing the 24-hour test period. 

For comparison, Table 2 shows yields which 


production was reported 


test period during 


as 


have been calculated for the same _ liquefied 
charging stocks as covered in Table 1, with the 
exception that 100 per cent of the C\s and 
90 per cent of the C.s are assumed to be re- 
tained for recycling, both on a weight basis 
referring to fresh feed. The production of C, 


free polymer liquid is thus noted to be increased 
from bbls. per day to 765 bbls per day. 
This comparison is based on a charging stock 
high in butane content, whereas with a fresh 
feed of higher C. content the differential yield 


Or 
b50 


of the high propane recovery unit would be 
much larger. 
Liquefaction of Feed Stock 
In the units shown in Figs. 1 and 2, liquid 


charging stock constitutes the fresh feed to the 
polymerization unit. In any general considera- 
tion of polymerization, feed liquefaction must 
be considered separately from the recycle re- 
covery system of the polymerization plant, due 
to the many variables affecting the liquefaction 


gases and the liquefaction are accomplished in 
conventional absorption and/or’ fractionation 
equipment modified for the conditions imposed. 
Certain specific surveys have shown that the 
fresh feed recovery is most economically com- 
bined with the polymerization recycle recovery: 
other have shown that an independent 
system is preferable. In instances where a poly- 
merization unit is contemplated adjacent to an 
existing or new cracking unit, the liquefaction 
of the polymerization feed and the rerunning 
of the polymer liquid can be effected in the 
high pressure fractionation, stabilization, and 
absorption system of the cracking operation. 
The cracked and polymerized gasolines can bi 
clay treated simultaneously in the clay treat- 
ing equipment of the cracking plant, and the 
polymer gasoline obtained as a blend with the 
cracked distillate. As an example, Table 3 
shows estimated vields from a combination 
cracking and polymerization operation based on 
charging 380,000 bbls. per day of East 
crude. 


Cases 


T ard 
exXas 


Feed Stocks from Crude, Natural Gasoline, 
and Natural Gas Production 


Inasmuch as the unitary polymerization 
process utilizes any type of charging stock, 
saturated or unsaturated, a large potential 


source of polymerizable material is in the crude, 
natural gasoline, and natural gas producing 
areas. In certain areas it is possible to collect 
large quantities of crude and gas at one cen- 
tral point in the field. An interesting possibility 
in this case lies in contacting the gas with crude 





TABLE 2 


Calculated Yields for High Percentage Recovery of C.s and C's 

















(MTC Ls, 1006 C, wt. recovery. based on fresh feed) 
-—— Liquid Fresh Feed Total Gas from Unit Polymer & Natural Gasoline 
B.P.D. GAS M MM GAS M MM Btu ~ BPD (42's) 
(42's) Vol. % C.F./D. Btu D Vol. % C.F./D. Btu D CF 
Hy . eee . sesesese 1.3 111.2 seasenss wevace PUAtUPAl GeBOLEMG oo ssscescidicediscicscacovence 250 
CH, 30.1 24 66.4 61.6 1595.3 ¥ Cy, free poly. liq. .... 765 
CoH, .. ; 11.7 0.8 21. 7.0 fh ioe ; ; : 
Ca... » 81.8 5.0 137.2 25.4 658.2 steee . POUR | vovesscessernecds 1015 
C.Hy . 448 mea 73.5 0.3 7.8 RO Sin candace 12.2 
C,H, 237.3 13.2 364.1 1.4 36.3 (Cale.) 
C.Hyg 119.3 6.1 1ens0 0tiCkeaacss— — ile (tte 
CH 1316.6 63.9 1758.0 
C 139.5 5.9 Reece 8 8 «=—«_s wasters, 0 (iti‘(C mame 
Total 1981.0 100.0 2750.1 S294 100.0 2590.0 3201 1235 
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TABLE 3 





Charge to Combination Unit 
East Texas Crude 


30,000 BPD 


B.P.D. 
S. R. Gasoline ...... eas UUbeamaenateurasbudewks . 5,550 
Stab. Cr. Gasoline .....:ccosss00. asvatlsiesvesne Ses ; ees ble 
Stab. Poly. Gasoline .......... — ; 1,390 { Obtained as finished blend 


Bearer CEL ccsiicecescsssvccasessesese Sadish 3,600 
NE NE ooo aicck capa bsuatnnladtivmapapelsabieidvine 7,100 





TABLE 4 


Lean NaturalGas Mol % Rich Natural Gas 


88.9 Methane . Sui eee 
Ethane l ous 

6.6 

5.9 Ethylene § 16. 
F { Propylene ] 15.9 
3.4 | Propane j rey 
{ Iso Butane 2.1 

1.8 | Normal Butane 4.7 
{Iso Pentane 0.8 

0.6 ? Normal Pentane 3.2 





under suitable conditions under which the crude 
will pick up a large proportion of the C,s and 
C,s, as well as the natural gasoline constituents 
in the gas. The wild crude would then be 
stabilized in the field, and the polymerization 
charge would be obtained from the stabilizer 
overhead. The stabilized crude can then be 
transferred to the pipe line with an assurance 
of minimum handling loss and a polymerization 
unit may be installed adjacent to the crude 
stabilizer, or the wild casinghead can be trans- 
ferred by pipe line to a refinery where the com- 
bined polymerizable material from both field 
and refinery sources can be handled in a single 
polymerization plant. 

Polymerization of components present in 
natural gas has received considerable attention 
due to the enormous gross supply available. 
Table 4 shows approximate compositions typical 





TABLE 5 


“Lean Gas’? Concentration 
Flow Sheet 


Mol % 
Lean Gas >C, 88.9 
1,000,000 ecu. ft. Co 5.9 
Cz 3.4 
Cy 1.8 
Cc 0.0 
Concentrated Gas 

from Absorption Plant >C 16.8 
70,700 cu. ft. Cs 15.0 
C 43.0 
Gi 25.2 
v C; 0.0 

to 

Polymerization Plant 
Gas Rejected 
in Polymerization< 
Plant Gas Recovery 
System 
22,200 cu. ft. Yv 
Net Feed to 
Mol % Polymerization Mol % 
C; 53.0 Reaction Coil > C, 0.0 
Ca 47.0 48,500 cu. ft. Co 0.0 
C3 0.0 Cz 63.0 
Cy 0.0 CG 37.0 
Cs 0.0 Cs; 0.0 
Potential Polymer Gasoline, 520 gal. 
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of lean and rich natural gas, respectively. The 
bulk of the natural gas supply, unfortunately, 
must be classified in the lean category. This 
necessitates the handling of extremely large 
quantities of gross material in order to secure 
any appreciable quantity of polymerization 
unit charge. The general quantity relations 
starting with the lean natural gas composition 
as shown in Table 4 are traced in Table 5. From 
this it will be noted that an initial quantity 
of 1,000,000 cu. ft. of lean natural gas is re- 
duced to only 48,500 cu. ft. of net feed to the 
polymerization unit, assuming 100 per cent of 
the C.,s coming to the polymerization unit are 
retained therein for ultimate recycling. From 
these data it is apparent that a number of major 
factors influences the economic possibility of 
utilizing natural gas as a source of polymeriza- 
tion charge. These may be summarized as fol- 
lOWS: 


1. Composition of gas. 


») 


2. Gross quantity of gas available. 

3. Available well pressure and_ estimated 
maintenance of pressure. 

4. Estimated life of the field. 

5. Legal aspects affecting disposal of the gas 
rejected from the preliminary recovery and 
polymerization operations. 

6. Prevailing price structure. 


Yields from Typical Feed Stocks 


The question of actual yields obtainable 
under commercial operating conditions is of 
very immediate practical interest from economic 
and operating standpoints. A great amount of 
data accumulated in pilot plant recycling op- 
eration over the past several years for correla- 
tion with the commercial operations. The com- 
bined information thus obtained, that is, com- 
mercial and pilot plant, covers the entire range 
of commercial charging stock ratios of C,s to 
C.s and saturates to unsaturates. While ex- 
cellent correlations based on these data have 
been developed for prediction of yield, it is 
felt that an actual tabulation of yields obtain- 
able under economic commercial operating con- 
ditions from several typical combinations of con- 
stituents will be of more immediate interest for 
comparative purposes. These data are presented 
in Table 6. 

In connection with Table 6, the term ‘net 
yield’”’ requires explanation. The pilot plant 
is equipped with an _ efficient fractionating 
system, so that a close approach to ultimate re- 
eycling of C, and C, compounds is obtained 
In most of the runs, however, small and variable 
percentages of C,s appear in the tail gas stream. 
Since for purposes of comparison and design 
it is desirable to base yields on the net C.s 
and C,s recycled to the conversion coil, the net 
yields have been calculated from the observed 
by elimination of C.s appearing in the observed 
products, and converting to a 100 per cent basis 
Therefore net yield is defined as the yield re 
alized upon the C, and C, components disappear 
ing. 

An economic problem is involved in the re 


covery of polymerization charge constituents 
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“ig. 2—Flowsheet showing how the process shown in Fig. 1 
Note the addition of the secondary fractionator which 


is changed to permit complete recucle of C, hydrocarbons. 
makes recycling practicable 









































































































































REFLUX 
e | CONDEN. GAS FROM UNIT 
LIQUEFIED FRESH FEED SYSTEM 
SECONDARY 
FRACTIONATING 
TOWER 
_ 
CLAY TREATING 
TOWER 
PRIMARY 
FRACTIONATING yore nal 
- TRANSFER LINE ‘oetoes 
~~ HEAT EXCHANGER _— 
POLYMERIZATION POLYMER FRACTIONATOR 
FURNACE FRACTIONATING 
TOWER 
— POLYMER TAR 
while the final three columns show the total 
TABLE 6 gas derived from processing 1,000,000 ecu. ft. 
- . pee , : of original raw gas through feed recovery and 
Yields From Typical Feed Stocks polymerization. A polymer liquid yield of 0.52 
Operation Pilot Pl. _—Pilot PI. Pilot PL. gallons per 1000 cu. ft. of original gas is shown 
Sik Coiainien: Ws % tin ne _— in the bottom tabulation. Tables 8 and 9 show 
ON a aad ere ae similar breakdowns for rich natural gas and 
| i arateteeeicsesicaaesar ieee - a typical overall refinery gas, respectively. All 
OE sn ecdassau: pase 24.9 3.6 yield figures assume a propane recovery for 
RS _— aa ana polymerization feed and recycling of 90 per 
Maite pinsnaoriancnacs 52.6 12.3 62.0 cent based on the original gross feed. 
ee 5 ata 100.0 100.0 100.0 Characteristics of Product 
Observed Yields, Wt. % The raw liquid polymer produced has an 
15.9 17.2 A. S. T. M. endpoint temperature of 440 to 
$ 2.5 =~ ry ; “e s19? ® 
19.2 10.9 550°F., with a sharp ‘“‘tail’ at the higher end 
“— - of the distillation curve as shown by the typical 
ak ri distillations in Table 10. The 400 to 450°F. 
wa Pp endpoint material separable from the _ total 
100.0 100.0 
Net Yield, Wt. % . — 
Riis OM. ccsicssassies 25. 18.1 17.6 TABLE 7 
Cm ... 3. 1.8 2.6 4 , 
C:He |... 4.1 10.5 11.2 Process Breakdown Lean Natural Gas Polymer- 
Polymer Gaso. 53.4* 59 3* §2.8* . e - _ 
ge 3.4 10.3 5.8 ization Charge 
FID doote cstace Shon t.cacnteran te 100.0 100.0 100.0 Original Raw ba parting oo Total Gas MM 
Coil Outlet Pressure, Ibs./sq. in........... 1600 1600 1200 jet : “CF CF 
Coil Outlet Temperature, °F. cscs. 1060 1020 1015 - Mol % M-C.F. Btu Mol % M-C. F. —— M — a 
*400 F. FE. P., 8/10 R. V. P. a ianctvapemncs Oe 889 901 ~ by — et 
Gace 59 105 7.2 73 130.0 
CH, ea * 
C,Hy 3.4 34 87 63.3 31 0.3 3 Py 
. — a C.Hyg aoe : wee . 
trom original gaseous feeds containing large = ¢ 4°, 18 18 60 36.7 18 
percentages of methane and lighter. To permit Cs4 smn 
ready visualization of approximate overall yields Total 100.0 1000 1153 100.0 49 100.0 1015 1091.1° 


obtainable commercially from several types of 
sross raw gaseous feeds, process breakdowns 
have been tabulated in Tables 7, 8, and 9, based 
On typical lean natural gas, rich natural gas, 
and overall refinery gas, respectively. Re- 
ferring to Table 7, for lean natural gas, the 
first three columns show the characteristics, in- 
cluding heating value, of the original raw gas, 
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Sp. Gr. (Air—1)=0.64 Sp. Gr. (Air—1)—0.59 


Polymer Yield, Gallons 


PR CN ones ai aeisce tas nctecasanenechsutean 480 
IN I sia dike scandens se eenencienssnnesapeauetemnanonan 40 
Total Polymer : . : «we Uae 


*Btu/C. F.—1075. 
+Based on 90% Ca» recovery. 
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polymer by an ordinary degree of fractionation 
in the rerun operation will represent from 90 
to 97 liquid volume per cent of the total poly- 
mer liquid, the ratio of gasoline to total polymer 
being influenced by plant operating conditions 
and the character of the feed stock. 

The portion of the total polymer boiling in 
the motor fuel range is characterized by: 

1. High volatility (30-50 per cent evaporated 
at 158° F., compared to 20-25 per cent for or- 
dinary motor gasoline.—See Table 10.) 

2. High octane number—77 to 78 C.F.R.M. 
for the straight polymer gasoline is normally 
obtained under present commercial operating 
conditions. The term “blending value’ has 
little practical significance as applied to polymer 
gasolines. For example, thermal polymer gaso- 
line when blended in low concentrations in A-4 
reference fuel (C.F.R.M. 41) will show arith- 
metic blending values of 100 to 110. it is 
rather the complete octane-yield balance based 
on polymer gasoline blended with base stocks 
for octane appreciation compared with the same 
octane-yield balance for the base stocks withous 
the polymerization operation which forms the 
basis for appraisal of polymer gasoline. Table 
11 shows octane appreciation and lead response 
data for several blends of polymer gasoline 
with typical base stocks. 

3. Ease of Treating. Polymer gasolines from 
this process have been found to be extremely 
susceptible to vapor .phase clay treating. A 
slight appreciation in octane is usually obtained 
upon treating with a stable 3804 color and 
low copper dish gum. Table 12 shows the in- 
spections of a commercial polymer gasoline be- 
fore and after laboratory clay treating, and 
after a two month storage period. By the use 
of an inhibitor such as B.A.P. in the amount 
of approximately 0.01 lb. per barrel, an ex- 
tremely gum stable product having a high in- 
duction period is obtained. Commercial op- 
erating experience indicates a clay life of 10,- 
000 to 20,000 bbls. per ton of clay may be ex- 
pected, depending upon the requirements for 
the final clay treated product. 


Thermal polymer gasoline may be used di- 
rectly for motor gasoline, but it is evident that 
its present most economic use is as a high 
quality blending agent in conjunction with base 
stocks, either straight run or cracked. Its great- 
est economic value is attained in the preparation 
of blends for premium grade gasolines, or in 
the case of natural gasoline manufacturers, the 
direct marketing of motor fuel with premium 
characteristics. 


Operating Costs 


General economic consideration of polymeri- 
zation must necessarily be divorced from the 
problem of feed recovery and liquefaction, due 
to the many variables which influence the re- 
covery operations. 

Based on a plant designed to produce 1500 
bbls. of polymer gasoline from a liquefied feed 
stock containing 30 per cent C,H,., and 70 per 
cent C,H,,, (all saturated) a direct operating 
cost of 1.08¢e per gallon of polymer gasoline 








TABLE 8 


Process Breakdown, Rich Natural Gas Polyme: 
ization Charge 














Raw Gas Net Polymeri- Total Gas 
MM zation Feed* MM 
Mol % M-C.F. Btu) Mol % M-C. F. Mol % M-C. F. Bt 
_ CER e ea oe raphe, “Seep. eaageee 0) eereeers 0.8 13 4 
1 ERRNO pee 56.7 567 See “Guus - <cewenss 47.9 741 752 
Lb). PUR near Secees Gece, Gots? =e ) leauces i 18 2g 
peas Siiscepacsces 16.6 166 cee? ~ bese) meses 49.1 226 4( 
REM asics Scenes 15.9 159 409 67.8 143 1.0 16 { 
RR Ss .ciiccepie, Rees «cesieses: ae Dye? PP aa eee 
NNER Cesk ciesenes kegs “Waa expec 0 themes eee ein ae 
C,Hio 6.8 68 228 32.2 We skin cates 
RR! * Sasuateneivs 4.0 40 Set- <sitns, Wades coast 
EGER 50 ccskenes 100.0 1000 1668 100.0 211 100.0 1014 1228 
0 


Sp. Gr. (Air=1) 0.97 
Btu/C. F.=—1668 


Sp. Gr. (Air=1) 

Btu/C. F.—1210 
Polymerization Yield, Gallons 

Motor Fuel? 

Polymer Tar 


EE NE): cdicticcenncinnoeen 


*Based on 90% Cs recovery. 
79-11 Ibs. R. V. P., 400° F. E. P., polymer plus natural gasoline. 





TABLE 9 

Process Breakdown, Refinery Gas Polymeriza- 
tion Charge 

Original Raw Gas 


Net Polymeri- Total Gas — 








MM zation Feed* MM 
Mol % M-C.F. Btu Mol % M-C. F. Mol % M-C. F. Btu 
He .. Bites 7.4 74 ae. ganity. 9 “sata 9.1 87 2 
MORES, cisscccrcsrsess) ONS 358 Si) see es 56.7 543 
AGmeia: ; cosvacansuce 4.8 48 7 Seek nile 6.9 66 107.8 
oP | Peele 17.3 173 a Een 24.3 233 41 
C2He 7.4 74 173 21.0 66.6 0.8 8 18 
C:Hs . , 21.0 210 10 59.5 189.0 2.2 21 5 
Cig <.... 1.6 16 50 5.0 16.0 
Ma casndonanes 4.6 46 154 14.5 46.0 
C;+ 0.1 1 4 jee =“ Saas 
Total : 100.0 1000 1695 100.0 317.6 100.0 958 1173.9 
Sp,Gr. (Air—1)=—0.99 Sp. Gr. (Air—1)-—0.69 


Btu/C. F.—1695 Btu/C. F.=1225 


Polymerization Yield, Gallons 


DE EY eccecsscnvcsnccnactecianssccdsonviscaicasorssseeies Ce 
Polymer Tar .. essandtedecaienies eas ms 420 
NEE EE, ticecndiinencsiaas nevansevusnakpaweente : 4156 


*Based on 90° Cea recovery. 


+9-11 Ibs. R. V. P., 400° F. E. P. 





TABLE 10 


Inspections of Total Polymer Liquid, Polymer 
Gasoline and Tar 





Run Ne. ; 1790 1865 1760 1790 1865 1760 1790 1865 1760 
Liquid Product — Overhead — Bottoms—— 
Gravity A. Fr. be 62.0 52.7 59.6 65.6 61.9 63.1 13.3 5.0 
A. S. Tt. M. Dist. 
IBP F. eepauneeue 100 98 95 102 99 99 sce 490 
Bit ssuidsvedsces ee 117 115 115 119 117 119 ey AQT 
| eae ee ‘ 124 123 123 124 123 ROO cise 514 
=| sseiens seas 132 135 135 132 133 137 haee 539 
aac csatdianeedysiatnangtcae 148 148 139 144 Me... 563 
i sstdenasccccovaseabaniccon: © a 165 163 149 156 161. ...... 587 
50. <cnsnvesorasteievesenss ROO RG «6m 6B CE Cs ae 610 
ae . 184 214 201 178 189 195 we. 636 
FG) cscsscussimissvissecas (220 CeOk 2am 308 YEE. See acu. 666 
re wlaeeenthiens le 227 271 229 249 254 
| epee capendexn ensues 361 500 368 291 315 317 
i eccnccncon . ae es 474 353 39375 374 
Be Bic atdaventonienreses, OO! |. seas 541 402 405 405 
Yo ReECOVETY  .....02.0..00000 96.5 93.5 97.0 98.5 98.0 980 
Residue .......... 2.5 5.5 2.0 1.1 1.0 1.0 
RIN suyasneccssassiciecees 1.0 1.0 1.0 0.4 1.0 1.0 
R. V. P.—-lbs./sq. in. 9.2 9.5 9.7 9.3 9.3 9.0 
Lah. Dist. of Liq. Prod. 
Wt. % Overhead...... 94.1 85.2 95.6 2.0... sesso 
Wt. % Bottoms........ 5.9 14.8 WO Sere eas 
CPP DOG) Ss. sie, Biecva saccisaecsaescacsecerasess 770 TTR 
Octane No. C. F. R. M. (Bl. Value)...... 89.0 900 91.0 
Aniline Pt. F. a4 R& g& 
Sulfur—Wt. % 099 1010 





Gum—Mg./100 cc. ecuee 151* 84+ 


*Special Test. 
+Cu. Dish with Forced Draft. 
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TABLE 11 


Octane and Lead Response of Polymer Gasoline Blends 


Blend Blend Blend 
Base Polymer 63.5% Base Base Polymer 70% Base Base Polymer 90°, Base 
Stock Gasoline 36.5 °% Polymer Stock Gasoline 30°, Polymer Stock Gasoline 10° Polymer 
ype base stock ...... acciaiesaokbbjenkebpabieinebadenenate S. R. : Ref’y Blend Saabs Ref'y Blend ; ; 
SPVICE, KM Pe Te cctscssccsccsasesvssscsssocsussnesnee 67.3 65.6 66.2 57.8 64.6 59.2 56.6 62.3 57.0 
Rael Wa POI Sigs sccceicins sircicsenaceaseisias 7.6 9.3 8.2 (Ri 11.9 8.9 6.0 11.0 6.5 
bebe Pe Cl, hs Wes Tabs ssnssnecesesnrtcesicccease 50.5 77.0 65.0 67.0 78.5 71.0 62.0 77.0 64.0 
Pb(Et),/Gal. to: ; ~ 
TO I ckcnnsnviccsisantsceccinncdtaminiantedeqesenes 2.20 . 0.50 0.37 : 1.40 , 1.05 
TE QC COND: oncvnsiceccestcasisces untontaiattan cin 1.06 eam 0.28 ‘ 
FS QCRIIS cccscccess tee snavenauuagesens shtawblentostes 3.50 ‘ 1.15 





may be derived, including the following direct 
costs: 

Operating Labor—4 men per shift @ S8S8e 
hr., average 

Maintenance @ 4‘. per year 

Fuel @ 10c/MM Btu (60c¢ per bbl. fuel oil 
equivalent) 

Low pressure steam @ 10c¢/M Ibs. 

Power (all pumps motor driven) @ _ 0.6¢ 
KWH 

Water @ %3,¢/M Gal. 

On a fuel basis of 10¢ per 1,000,000 Btu, the 
liquefied charging stock can be appraised at ap- 
proximately 0.93¢ per gallon. Using this charg- 
ing stock value, and taking fuel credit for the 
tail gas from the polymerization unit, a manu- 





TABLE 13 


$/ Million $/ Bbl. Fuel Manufacturing 

Btu Oil Equiv. Cost, ¢ Gal. 
0.04 0.24 1.38 

.06 .36 1.66 

.08 -48 1.93 

.10 .60 2.21 

12 ote 2.49 

14 .84 2.77 





TABLE 12 
Inspections of Commercial Polymer Gasoline 
Before and After Treating 


Clay 2 Months After 
Untreated Treated Clay Treating 

Gravity ie oe sia 62.3 62.5 62.5 
A. S. T. M. Distillation 

IBP BP. roreresvonece paar 93 104 104 

5% = eae Sceskeds 109 119 124 

10 : 116 27 130 

20 : 129 138 141 

30 ‘ ae 142 149 152 

410 , diniusiee listens, 162 164 

50 .. ait ceeds tess cautank 176 179 179 

E> - sccidiatedsstices kiasaiesnent: | See 199 199 

oe " : 225 220 220 

80 errs sieevbenenaieainennanadl 262 249 250 

EE i aan suas 342 303 294 

G5 = , pccbostgnintss 418 375 358 

Mr? sinzats Gust euaeieee 150 428 426 

Recovery - eacees Vane 97.5 98.0 

Residue Sebadeste ae om | 1.0 1.0 

Loss RAEN ore penta 1.3 1.5 1.0 

Re (@ 158° F. ee 40.0 37.5 35.0 

ra sidetlenian Ge 42.0 52.0 

MEA cuxasdvenee Per 65.5 67.0 67.0 

221 : saiesiaanddieer ee 70.5 70.5 

284 deskendeaekernties. Ce 88.0 88.5 

392 a 93.5 96.0 96.5 

4ea0 ; cea wtesta 94.0 96.5 97.0 

Reid Vapor Pressure i ; 11.0 &.9 9.0 

Octane, C. F. R. M. ace 77.0 77.5 77.0 

Aniline Pt., °F. Eee g8 gs 91 

Sulfur —W1t. % ....... ae, 0.02 0.015 

Color (Saybolt) RR NERO aay va 304 26-4 

Special Gum—M2./100 Ce. vccccee see 10 31 

olor Stability (714 hrs. sunlight) ss 30+ 
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facturing cost before fixed charges of 2.21¢ per 
gallon of polymer gasoline is obtained. 
Variations in manufacturing cost with fuel 
value (all other utilities as given above) for a 
plant of this type will be approximately as 
shown in Table 13. These costs appraise lique- 
fied charging stock at fuel value with no charge 
included for the variable liquefaction cost. 


Conclusions 


1. The unitary thermal polymerization proc- 
ess has been proven by extended full scale op- 
eration to present no unusual operating prob- 
lems, and to permit an on-stream time fully 
comparable to that realized with modern crack- 
ing equipment. 

2. The process can handle without change 
in equipment either entirely saturated or highly 
unsaturated charging stocks. 

3. The product is a high octane premium 
motor fuel constituent, which can be finished 
to a low gum, good color, stable material, at 
extremely low treating expense. 

4. In view of the product obtained, operating 
costs are low, with economics favored by low 
tuel and charging stock costs. 

®. The process can be combined with natural 
gasoline operations for the recovery of a pre- 
mium motor fuel to vapor pressure specifica- 
tions. 


Gas Gets 100,000 New Customers 


ATLANTIC CITY, Oct. 31.—An increase of 
100,000 customers for manufactured and nat- 
ural gas for the eight months ended August 
this year, and sales of 910,000 gas ranges in 
that period, were facts pointed out by Alexander 
Forward, managing director of the American 
Gas Association at the 18th annual convention 
here. The sale of ranges is an increase of 28 
per cent over the first eight months of last year. 
Total number of customers served by gas util- 
ities was 15,236,600 on Aug. 31. 


Extend Oil Monopoly 


NEW YORK, Oct. 30.—The granting of ex- 
clusive rights to sell oil and gasoline in the city 
of Buenos Aires, which was recently granted to 
the government owned Yacimientos Petroliferos 
Fiscales, has now been extended to include the 
province of Buenos Aires, according to late re- 
ports from Argentina. This will tend to further 
restrict the market for private operation in the 
oil business there, it is believed. 











HIGH ‘TEMPERATURE 


By S. D. WILLIAMS* 


LLOY steels are arousing more and more 
A interest in the oil refining industry as re- 

search and service tests bring data re- 
garding their properties to the attention of en- 
gineers and operators. They were first tried in 
1922, when the plain chromium type steels, 
using from 12 to 18 per cent of chromium, were 
tested in service. This type of material was 
difficult to pierce and while that problem was 
finally solved, the tendency of this steel to de- 
velop temper brittleness stopped its further de- 
velopment. By 1926 all high chrome tubes had 
been withdrawn from refinery service until fur- 
ther data were developed. 


Research work on the effect of various per- 
centages of chromium on the corrosion resist- 
ance of various ferrous alloys led to the develop- 
ment of 4-6 per cent chrome steels, which proved 
to be a good compromise in performance and 
economy. Variations of this steel, containing 
tungsten, molybdenum and silicon have also 
been studied and highly interesting data devel- 
oped on the performance of these steels. Much 
of this work has been done at the University of 
Michigan for The Timken Steel & Tube Co. by 
White and Clark and extensive programs on 
the part of several oil companies are also in 
progress. 

By 1930 the 4-6 per cent chrome steel had 
become well established and the value of other 
alloying elements demonstrated. Tests were 
made to determine the effect of molybdenum 
and tungsten. The addition of 1 per cent of 
tungsten did not eliminate the temper brittle- 
ness found in the plain 4-6 per cent chrome 
steel However, the addition of 0.5 per cent of 
molybdenum reduced temper brittleness to a 
negligible amount. This chrome molybdenum 
was first pierced early in 1931 and has gained 
wide acceptance in the oil industry. 


As the advance in oil refining technology dur- 
ing recent years has been so rapid, particular 
study has been devoted to the low alloy steels 
for economic reasons. As a result, considerable 
data exist on these steels which can be used by 
designers with assurance. High temperature 
studies at the University of Michigan have fur- 
nished much valuable information on creep 

*Metallurgical Engineer and Director of Sales, Timken Steel 
& Tube Co. 
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ONE of the problems faced by the 
practical refinery operator is to interpret 
the data found in most technical articles 
into terms applicable to his own plant 
problems. To bridge the gap between the 
data obtained in an intensive study of 
alloy properties and the application of 
those alloys to different conditions in 
service, to decide what alloys are best for 
a given type of condition, the accompany- 
ing article has been written by a 
thoroughly experienced metallurgist who 
is acutely aware of the refiners’ troubles. 

This article interprets technical data 
in terms of the refinery and its conditions, 
and should be especially useful to re- 
finery operators and_- engineering 

executives 


strength as well as corrosion and oxidation re- 
sistance and engineers are using these data in 
designing industrial equipment intended for op- 
eration at high temperatures. 


Corrosion Resistance 


Oil refinery service usually calls for resist- 
ance to corrosion and oxidation in addition to 
good creep resistance, but the question of econ- 
omy must likewise be considered as it is not 
economical to install equipment that will be 
technically obsolete: before it’ has paid for its 
installation. Consequently, certain of the alloy 
additions are intended primarily to increase re- 
sistance to corrosion and oxidation rather than 
to improve the creep strength. Thus chromium 
is added primarily to give resistance to corro- 
sion and silicon is added to increase the resist- 
ance to oxidation, molybdenum serving to in- 
hibit temper brittleness as well as to increase 
the creep strength. Titanium is used under 
close control in 4-6 per cent Cr and 4-6 per cent 
Cr-Mo steels to prevent air hardening and there- 
by produce a material suitable for welded con- 
struction without requiring heat treatment after 
welding. 

As balanced economy must be considered iD 
every technical design, a balance must be struck 
between corrosion resistance, oxidation resist- 
ance and creep strength. Recent investigations 
show that steels containing up to 2 per cent of 
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ALLOYS 


chromium show a comparatively greater re- 
sistance to corrosion in proportion to the amount 
of chromium present than alloys of higher chro- 
mium content. Corrosion resistance is apparent- 
ly proportional to the amount of chromium used 
in the range between 8 per cent and 10 per cent 
of chromium. 

Where plain carbon steel is not good enough 
and the high chrome steels such as 18-8 are too 
expensive, the economic balance desired may fre- 
quently be obtained by using one of the various 
lower alloy steels. 4-6 per cent Cr steel with 
0.5 per cent molybdenum usually lasts approx- 
imately five times as long as carbon steel in 
cracking furnace tubes. Timken DM steel, which 
carries 1—1.5 per cent Cr with 0.5—1 per cent 
Si, may be expected to give from two to three 
times the life of carbon steel. Tests indicate 
that Sicromo, which carries 2.25—2.75 per cent 
Cr., 0.5—1 per cent Si and 0.4—0.6 per cent Mo, 
is as might be expected, intermediate between 
DM and the 4-6 per cent Cr steels. In some 
liquid and vapor phase applications the rate of 
corrosion of this steel is nearly as low as the 
4-6 per cent Cr-Mo steel. 





Oxidation Resistance 


Oxidation must likewise be taken into con- 
sideration and it is interesting to note the re- 
lationship which exists between chromium con- 
tent and oxidation resistance (Fig. 1). Two of 
the most valuable elements which increase the 
oxidation resistance of chromium alloy steels 
have been found to be silicon and aluminum. 

Up to 1200—1250 F. silicon alone will pro- 
tect plain carbon steels against serious oxida- 
tion and the addition of silicon to chromium 
steels greatly increases their oxidation resist- 
ance up to very much higher temperatures. For 
example, a steel containing about 2 per cent of 
Si with about 6 per cent of Cr will show approx- 
imately the same oxidation resistance in air as 
a25 per cent Cr steel, at 1500 F. 

Laboratory tests show that at 1500 F. a 4-6 
per cent Cr-Mo steel with 0.5 per cent Si shows 
about 30 per cent increase in oxidation resist- 
ance as compared with carbon steel. DM, with 
only 1—1.5 per cent Cr but 0.5—1 per cent Si, 
shows over 20 per cent greater resistance to 
oxidation than does carbon steel. Sicromo, with 
“.25-2.75 per cent Cr and 0.5—1 per cent Si, 
shows practically as good oxidation resistance 
up to 1500 F. as does the 4-6 per cent Cr-Mo 
Steel. In the case of Silmo, a new steel designed 
for oxidation resistance combined with a satis- 
factory creep strength, no chromium is used, 





November 4. 1936 











9 
° 

8b © 
a SAMPLES HEATED 
Ey e 220 HOURS AT 700°C 
< ° /N AIR 
Q 
<6 
+8) 
z= 
M4 

Ss 
q 
» 
= 
i4 
x 
.) 
g 

3 
~n 
= 
9 
w 
x 2 
& 
a 7 
1°) 
~N 

° 
/ 2 3 4 Ss 6 ? ra 9 10 %C> 








Relation between chromium content and resistance of allow 
steels to oxidation in service 


but the silicon content is raised to 1.15—1.65 
per cent. Tests show that at 1500 F. this steel 
is approximately 23 per cent more resistant to 
oxidation than carbon steel. In analyzing lab- 
oratory tests showing the comparative resist- 
ance of various steels to oxidation, allowance 
must be made for the difference between lab- 
oratory and service conditions. 


TABLE 1 


Oxidation Resistance of Low Alloy Steels 
“Loss in grams per Square inch of Surface after 1000 
hours heating 


Steel 1000 F 1250° F. 1500 F. 

DURUNRNODY oooh coe eases 0618 1.4000 3.5800 

| ne eee ee eee eee ee 0772 2.2055 3.8073 

CMO soiiecbeiskt ene 0682 2.5185 3.8901 

SEG CPMO ccsisisiscesscccca’ {O685 1.0246 2 9006 
Ductility 


—=—- 


" As most tubes must be rolled in place dur- 
ing installation, it is essential that they be rel- 
atively soft and tough. Good shock resistance 
is desirable and the steel should retain its duc- 
tility after long service involving repeated shut- 
downs. Bursting without preliminary warning 
by swelling or bulging has been a handicap to 
stainless steels, although a number of plants 
have found that close control of operation avoids 
such danger. The medium and low alloy steels, 
however, all answer the requirements so far as 
physical properties are concerned and give the 
desired warning of failure by swelling or bulg- 
ing. 
Creep Strength 


Above 1000 F. all steels under stress show 
noticeable flow or creep. This can be retarded 
by alloying elements such as molybdenum, tung- 
sten, vanadium and chromium. Small but defi- 
nite additions of each element usually result 
in a definite gain in creep strength. 

When the maximum economical benefit has 
been derived from the addition of a single ele- 
ment, still further increase in creep strength 








may frequently be obtained by the introduction 
of other alloying elements. Consequently it 
has been possible to develop low alloy steels 
with excellent creep resistance, balancing cost 
with creep strength, corrosion and oxidation re- 
sistance. 


Molybdenum is the most effective element 
used for increasing the creep strength of re- 
finery steels, the economic addition being ap- 
proximately 0.5 per cent. Larger amounts of 
tungsten and vanadium are required to achieve 
the effect of molybdenum in the temperature 
range between 800—1200 F. and their cost ordi- 
narily prevents the use of a sufficient amount 
to produce the desired result. Chromium is ef- 
fective for increasing creep strength only up. to 
approximately 1.25 per cent in the temperature 
range between S00—1200 F., The following 
table indicates the effect of chromium on the 
creep strength of low carbon, low alloy steels 
with 0.5 per cent molybdenum. 


TABLE 2 


Creep Strength of Low Alloy Steels at 1000 F. 


1% Creep in 


Composition 100,000 Hr. 


PPP areas sect asaus each ciecionccasaa suse cad conaanaprerpenedaaevonsiyseetits 2,700 psi. 
A ANN MIO isaas ocee seus ciaapsacheapssnageoncsncecsevanvisneedees 10,700 
CARC. O38 Si; E25 Cr, O00 BO: isiccccssecesssiscsccsn 15,000 
O350. 0:75 Si, 2.60 Cr, O50 MO. ..ic..5.0-- ce ccsccceee 5,500 
RAO G40 Sis SOO Ml Oe Masses ccscsscesecesces 7,000 


Selection of Steel 


The final choice of the steel to be used will 
be governed by the necessity for securing both 
stability and economy in construction and main- 
tenance. Asa result, first cost, creep strength, 
corrosion and oxidation resistance must all be 
considered. Carbon steel is good enough for 
some uses and of course has the lowest price, 
but when higher temperatures and pressures 
must be handled alloy steels should be selected, 
their higher initial cost being offset by their 
longer life, greater safety and lower mainte- 
nance. Carbon-molybdenum steel, an inexpen- 
sive alloy, shows a high creep strength up to 
1100 F. but has a slightly greater oxidation loss 
than plain carbon steel. 


Silmo steel has almost twice the strength of 
carbon steel between 1000 F. and 1200 F. and 
its oxidation resistance compares’ favorably 
with that of the 4-6 per cent Cr-Mo steel. It 
can be used to replace carbon steel when great- 
er safety is desired, or as a substitute for car- 
bon-molybdenum steel under oxidizing condi- 
tions. Its corrosion resistance, however, is about 
the same as plain carbon steel. This steel re- 
sembles the standard carbon molybdenum 
analysis in temperature stress embrittlement 
characteristics in that it loses room temperature 
impact resistance after heating under very high 
stress between 800—1000 F. After prolongee 
service at 1200 F. its impact value is yuite high 
as a result of spheroidization at this tempera- 
ture. The tensile properties of annealed Silmo 
steel are changed very little on heating the ma- 
terial under stress to temperatures as high as 
1200 F. At this temperature spheroidization 
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takes place, so that progressive softening wi! 
occur. Structural stability exists up to 1000 } 
TABLE : 
Creep Strength of Silmo Steel 


Creep Rate————_- 


Temp. 1°% (100,000 hrs. 1% /10,000 hrs. 107 1,000 hrs. 
BOOT. ciissteeass 18,000 29,500 18,500 

LLL ll) | A oc ee ae 5,000 9,200 17,000 

BOOT, adssslasseancedeaneen 720 1,850 3,200 


DM steel is the first of a series of chrom: 
steels and is characterized by exceptionally hig! 
creep srtength in the temperature range be 
tween 1000 F. and 1200 F. Service records in 
dicate that this steel has from two to three time 
the oxidation and corrosion resistance of plai 
carbon steel. It does not become temper brittl: 
and is suitable for use where high strength is 
required but corrosion and oxidation conditions 
are not unduly severe. The low alloy content 
of this steel makes it highly economical for man) 
refinery applications. The following table shows 
the creep strength of DM steel. 


TABLE 4 
Creep Strength of DM. Steel 





—————Creep Rate—— 
Temp. 1° /100,000 hrs. 1% /10,000 hrs. 10% /1,000 hrs. 
UTE. ccceseivarecgersnes 20,000 29,000 42,500 
BO ee  cadisiictcntenstuns 15,000 24,000 37,500 
MOOR. sve eiveceseks 4,300 6,800 10,800 
SOO OE, (a cccisieeeroctnes 1,950 3,950 8,100 


Being higher in chromium content than DM 
steel, Sicromo steel is suitable for applications 
in which additional corrosion resistance is de- 
sired but where conditions do not warrant the 
cost of still higher chromium steels. It com- 
pares favorably with the standard 4-6 per cent 
Cr-Mo steel with respect to stability, strength 
and oxidation resistance and tests indicate that 
its resistance to corrosion is approximately half 
that of the 4-6 per cent Cr-Mo analysis. Sicromo 
steel is not temper brittle, but is subject to air 
hardening and must be welded and fabricated 
with the same care as is exercised in connection 
with the 4-6 per cent Chromium steels. 


TABLE 5 


Creep Strength of Sicromo Steel 


Creep Rate————— 





Temp. 1°; (100,000 hrs. 1°; 10,000 hrs. 1c, 1,000 hrs 
Das vesaikcnctbsvereueess 20,000 25,000 31,000 

BOO Es. Reis lasoscetiaesnscs 5,400 8,600 3,200 

PG Rs. ceccadScecesckbncass 1,000 2,025 5,d00) 


4-6 per cent Cr-Mo steel is suitable for appli- 
cations in which extremely high creep strength 
is not required, but where good stability com- 
bined with high corrosion and oxidation resist- 
ance is desired. General experience indicates 
that tubes made from this steel will last five 
times as long as plain carbon steel in cracking 
furnaces. This steel is not temper brittle and 
shows stability up to 1200 F. 


TABLE 6 
Creep Strength of 4-6% Cr-Mo Steel 


Creep Rate————— 





Temp. 1% /100,000 hrs. 1° /10,000 hrs. 1¢% 1,000 hr= 
SOO. asscaketene. 14,250 22,000 34,000 
MOOT. -costnadesciaceese 7,000 10,250 12,900 
BOOTIE. acaceadesivcoavares 900 2,500 5,250 
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KELLOGG 
SOLVENT 
EXTRACTION 
AND 
DEWAXING 
UNITS 


are producing lubricating 


oils of the highest grade. 


B As licensing and con- 
struction agent for the 


JUIK processes for the 


manufacture of lubricating 


oils, Kellogg offers refin- 
ers the benefits of the 


latest in research devel- 





opments and engineering 


experience. 


Among the processes licensed 


by Kellogg are: 


Propane Dewaxing 


Acid Treatment in Propane 


ee 
er Ces ee ee ee ae 


Propane Deasphalting and 
Deresinating 





Phenol Extraction (Single 
Solvent) 


Phenol and Cresylic Acid Ex- 
traction in the presence of 
Propane 


THE M. W. KELLOGG COMPANY: JERSEY CITY, NEW JERSEY +> 225 BROADWAY, NEW YORK 


los Angeles: 1031 South. Broadway - Tulsa: Philtower Building - EUROPEAN REPRESENTATIVE: Compagnie Technique des Petroles, 134 Boulevard Haussmann, Paris, France 


LICENSING AND CONSTRUCTION AGENTS under United States and Foreign Patents for: Gasoline Products Company, Inc. - Cross 
-Holmes-Manley -de Florez - Tube and Tank - Combination - Cracking Units +++The Polymerization Process Corporation - Gas Polymerization Units 
* +The Gray Processes Corporation - Clay Treating + + + Standard Oil C pony (New Jersey): Standard Oil Company (Indiana): Union Oil 


Company of California - Lube oil refining with Propane and Phenol+*++Deasphalting - Dewaxing - Solvent Extraction and Acid Treating Plants 
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TABLE 7 





Comparative Data tor Various Type Steels Used 
in High Temperature Tubing Applications 


Oil 
Service Steel Creep Oxidation Corrosion 
Temperature Recommended Strength Resistance Resistance 
Up to 900° F. Carbon cS B B 
900° F.-1000° F. Carbon-moly B B D 
Silmo C B C 
DM A B C 
Sicromo C B B 
4-6% Cr-Mo C B A 
1000° F.-1100° F. Carbon-moly B D D 
Silmo & B & 
DM A C Cc 
Sicromo & B B 
4-6% Cr-Mo B B A 
Hi-Si Cr-Mo B A A 
1100° F.-1200° F. Silmo D B C 
Sicromo C B B 
1-6% Cr-Mo Cc B A 
Hi-Si Cr-Mo c A A 
1200° F.-1300° F. Hi-Si Cr-Mo D A A 
18-& Stainless A A A 


Code: A—Excellent. 
B—Good 
C—Fair. 
D—Low. 


The same types of alloy steels that are used 
for still tubes are equally suitable for use in 
heat exchangers. 

For condenser units SAE 4615 low carbon 
nickel molybdenum steel has indicated possi- 


bilities in connection with bad water conditions 
as a substitute for plain carbon steel. 

To meet severely corrosive conditions such as 
are encountered in connection with sulfuric acid 
a modification of 18-8 steel with 2-4 per cent M« 
has been produced in tube form. 

In making the final selection of steels for re 
finery use it is just as important to have a thor 
ough knowledge of service requirements as i 
is to know the properties and qualifications 01 
the steel available. With such information a 
hand, tubes may be specified according to thei 
location in the furnace and different alloys use: 
for different heat zones, thus securing maxi 
mum efficiency and economy. 

Metallurgical research is still continuing. 
series of medium alloy steels is now being pe) 
fected which will combine the scale resistanc 
of the austenitic steels with high creep strengt! 
and ample corrosion resistance to meet the new 
requirements indicated by the rapid technica! 
advances in the oil refining industry. Existing 
data on all types of steels are being coordinated 
with results from actual service, giving engi- 
neers and operators the latest information on 
which to base their calculations and operating 
practices. As new processes are developed, the 
properties of existing steels are being utilized 
more fully and new steels are constantly being 
perfected which make possible the application 
of still more advanced technique in oil refining 


SO, AS NAPHTHA SOLVENT 


By DR. E. SAKGEBARTH* 


liquid sulfur dioxide for the refining of 

kerosine fractions, and this solvent is used 
successfully for this purpose to a great extent 
in the oil industry. The extraction is done at 
the ‘normal’ temperature of plus 14 degrees F. 
at which liquid sulfur dioxide shows greatest 
selectivity and, at the same time, secures prac- 
tically complete removal of aromatic hydro- 
carbons which are undesired in kerosines of 
good quality. 

Liquid sulfur dioxide also found its applica- 
tion to the refining of lubricating oils and it 
was noticed that in treating oils of high vis- 
cosity, the solvent power of liquid sulfur diox- 
ide was not sufficient, even at elevated tempera- 
tures, to establish a satisfactory refining effect. 
For this reason mixtures of benzol and SO, are 
used for the production of high quality heavy 
lubricating oils, and several plants operating 
with this solvent blend are now in operation 
and under construction. 

It is interesting to note that selective oil re- 
fining solvents are quite limited in their op- 


*Edeleanu Co. Ltd., New York City. 


’ EDELEANU’S original invention suggested 


Used formerly for both kerosine and lu- 
bricating oil refining, sulfur dioxide is 
found especially useful at low temper- 
atures for the separation of high octane 
number motor fuel blending naphthas and 
high solvency lacquer solvents from 
highly paraffinic light fractions of straight- 
run or cracked distillates. 


timum effect to certain fractions of crudes or 
crude distillates, if they are applied at one deti- 
nite temperature. When the oil industry showed 
increased interest in the production of high oc- 
tane number gasolines and of lacquer solvents 
with high Kauri gum numbers, it became evi- 
dent from experiments that liquid sulfur diox- 
ide, which was known as one of the most sele: 


tive solvents, had even too much solvent power 


for the extraction of stocks within the boiling 
range of naphtha when applied at the ‘“nor- 
mal’’ treating temperature of 14 degrees F. 

At this temperature SO, dissolves practica!) 
all the aromatic and olefinic hydrocarbons, bt 
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it the same time it exerts some solvent action 
nn paraffins and naphthenes. Whereas in the 
reatment of kerosine stocks and _ lubricating 
ils the undissolved portion, that is the raffi- 
nate, is the more valuable fraction, the situa- 
ion is reversed when treating naphthas, in 
vhich case the dissolved fraction, or the ex- 
ract, is the valuable material. It was reason- 
able to expect — and this was verified by ex- 
periments — that the paraffins and naphthenes, 
still present in those extracts, which were pro- 
duced by treating at plus 14 degrees F. would 
decrease the octane number or the solvency. 

In line with the above it was found that the 
selectivity of liquid sulfur dioxide, which is 
well known and acknowledged in the field of 
kerosine and lubricating oil solvent extraction, 
is quite as high when extracting naphtha frac- 
tions if the treating temperatures are reduced. 
In some cases it was necessary to operate as 
low as —60 or —80 degrees F. In applying 
SO, at such low temperatures, for the extrac- 
tion of naphtha cuts, the solvent still has suf- 
ficient power to dissolve substantially all the 
aromatics, and at the same time its selectivity 
is greatly increased so that only a relatively 
small amount of naphthenes and paraffines is 
dissoived with the aromatics. 

A considerable number of tests were made in 
the experimental unit erected in the American 
laboratory of the Edeleanu Co. This experi- 
mental unit consists in its essential parts of 
a packed extraction tower of 10 ft. height, 2 
inches dia., storage tanks for naphtha and sul- 
fur dioxide, precoolers for stock and solvent, 
and recovery units for removal of SO, from the 
raffinate and extract solutions. Cooling of the 
equipment is done indirectly by a brine sys- 
tem (naphtha) which is cooled by ammonia. 
The following example may serve as a dem- 
onstration of the results obtainable’ with 
straight-run naphthas: 

A straight-run cut of 49 degrees API grav- 
ity and approximately 200 degrees to 400 de- 
grees F. boiling range was treated with 70 per 
cent SO, in counter-current at minus 60 degrees 
KF. The original naphtha distillate had an oc- 
tane number of 64.5 (determined according to 
CFR-method) and a Kauri gum number of 
49.6. The extract was fractionated into three 
approximately even cuts, leaving 2 per cent 
bottoms. The specifications of the extract (Zero 
to 100 per cent blend) and of the three frac- 
tions obtained therefrom are given in the fol- 
lowing table: 


SO.- SO.- SO.- SO - 
Extract Extract Extract Extract 
Original 010 100% 0t033% 34-66% 67-98% 
Naphtha = fraction fraction fraction fraction 


BS ee sc tec ieeeet 49.0 34.8 Si 34.3 ae 

Vol. % aromaties 28.0 86.0 76.0 89.0 93.0 
Uctane NO: ..<ccce 64.5 92.6 88.4 95.5 98.0 
Kaurj gum No..... 49.6 845 83.0 85.0 85.5 
DOCtOr t6Bcccccisscc. sweet sweet sweet sweet sweet 


The percentage of aromatics as listed in the 
table was determined by agitating for 20 min- 
utes, one volume of naphtha with three vol 
umes of 98 per cent sulfuric acid; the layers 
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were allowed to settle and the decrease in vol- 
ume of naphtha was listed as aromatics. No 
stress was laid on determining aromatics and 
unsaturated hydrocarbons separately, as there 
seems to be no entirely reliable method for 
this purpose. 


As will be noticed from the results obtained, 
the percentage of aromatics increases with the 
boiling range or with the average molecular 
weight of the extract fractions 1, 2 and 3, ob- 
tained from a “zero to 100 per cent” blend. 
This observation is in line with the above dis- 
cussion in regard to selectivity and _ solvent 
power of a particular solvent, when applied to 
stocks of various boiling ranges. In line with 
the increasing content of aromatics in the ex- 
tract fractions we note an increase of Kauri 
gum numbers and CFR-octane numbers, the 
former ranging from 83 to 86 and the latter 
from 88 to 98. 

The average octane number of fractions 1 to 
3 corresponds approximately to the octane num- 
ber of the ‘‘zero to 100 per cent’’ fraction. 

Not only straight run naphthas, but also 
cracked stocks may be used for the purposes 
described, though it will be realized that the 
cracked naphthas and the extracts derived 
therefrom tend to depreciate by gum formation, 
which is undesirable for gasolines used in air- 
plane service as well as for lacquer solvents. 
Of course, the addition of an effective gum in- 
hibitor may remedy this objection. 

In aiming at the economical production of 
high octane number gasolines or of solvents, 
it is most important to select the proper stock. 
While we may say that practically any naphtha 
cut will give extracts of satisfactory quality 
when extracted with liquid SO, under optimum 
conditions, nevertheless the yield of such ex- 
tract will be governed by the percentage of 
aromatics which are present in the naphtha to 
be treated. Naturally, a naphtha stock which 
contains only 10 per cent of aromatics, can 
not be expected to yield more than 10 to 12 
per cent SO,-extract of high quality. It is, there- 
fore, advisable to select such stocks which con- 
tain at least 15 per cent or more aromatics in 
order to make the process most economical. 
A simple means of determining the percentage 
of aromatics, present in naphtha stocks, is the 
above given method in which three volumes 
sulfuric acid of 98 per cent strength are brought 
into reaction with one volume of stock. This 
method of determining aromatics is not entirely 
without objections from a scientific point of 
view, but the method, nevertheless, suffices for 
the intended purpose. 

The fraction which is not dissolved by SO 
in the described treatment of naphtha stocks, 
that is, the raffinate, may be used as a basis 
for the production of Stoddard Solvent or it 
may be charged to a reforming unit. 

A commercial plant handling 6000 bbls. of 
naphtha per day has been recently installed in 
the U. S. A. An ethane-propane system is used 
in this plant for indirect cooling of naphtha 
ard SO... 
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Modern Cracking Of 


California Crudes 





The Equiflur type of furnace, included in the Wilshire 

unit. Several other installations of this furnace design 

have been put into operation during the last tivo on 
three years 


operating on a mixture of Santa Fe Springs 

and Huntington Beach crudes has recently 
been put in operation by the Wilshire Oil Co., 
Los Angeles, Calif. This plant represents the 
latest in technical and economic developments 
in the cracking of California oils. It has op- 
erated continuously over periods of more than 
«a month with the last run showing an average 
throughput of 12,600 barrels per day of crude 
oil charge and a yield of 63 per cent high octane 
gasoline. 

The Santa Fe Springs oil field is located in 
the northeastern part of the Los Angeles Basin, 
approximately three miles southwest of Whit- 
tier in the eastern part of Los Angeles County. 
It came into prominence in 1921 when the first 
well of importance was brought in and two years 
later a production peak of 343,000 barrels per 
day was realized. In 1928 the beginning of the 
present deep zone drilling was begun. The 
depths of the Santa Fe Springs wells are about 
3500 to over 8000 feet. 

The tluntington Beach field is 30 miles south 
of Los Angeles. The field was discovered about 
1920 and the productive area is approximately 
5000 acres at a depth of from 2000 to 6000 feet. 
The oil is relatively high in sulphur. 

Analyses of the crude oils are shown in Ta- 
ble 1. 


\ MODERN Dubbs topping and cracking unit 


Pilot Plant Cracking 
The Santa Fe Springs and Huntington Beach 
crudes were separately fractionated into gaso- 


* Universal Oil Products Co 


CRACKING Santa Fe Springs and Huntina 
ton Beach crudes in Wilshire Oil Co.'s nev 
unit, shows how the most modern cracking 
unit operates — temperatures, pressures 
yields, losses, properties of product 


By J. C. MORRELL*, EDWIN F. NELSON®* 
and GUSTAV EGLOFF* 


line and topped crude. The topped crude was 
subjected to cracking tests in order to obtain 
percentage yields of gasoline and fuel oil, 
quality of products, and design factors to be 
used for a commercial topping and cracking 
unit. 

Santa Fe Springs crude was topped of. its 
436 F. end-point gasoline. Sixty-two per cent 
of the crude was processed in a two-coil selective 
cracking pilot plant to produce 400°F. end- 
point gasoline and various qualities of residues. 
The results are shown in Table 2. 





TABLE 1 
Analyses of Santa Fe Springs and Huntington 
Beach Crudes 


Huntington Santa Fe 
Properties of : Beach Crude’ Springs Crude 
CRRRVEOU Oo PRR RS cuatsyca ces ote aeaa te caren 24.6 32.8 
specince Gravity @ 60° Fy cscs 0.9065 0.8612 
ol 12h aR Re Dore ee nee pene eenrneRe errr re eT ee PRES EA” 1.18 0.37 
CPE eg he) ccc scpank devaceiees Dab atua cavoloceesats 25 30 
EE Rea ee See, OA Soe terccuphcavaueneevecsicenteniantesaes 0.4 0.3 


A. S. T. M. 100 ce. Distillation 
SPaRm iy wR rn ees Re ye capt maer seen ct ates 162 150 


«; Distilled Over 


Rs. chnaveuccedie Santscaersere erence teen 258 226 
1 REO rear aren rear inne hae kek 296 262 
7. | ROO ER IS ee OM LL repre O ra ea Ce eee 391 32 
51 eR ne ne eA ee aaa ter retreat Mey PE 548 398 
PY. Sscccosbint areca eee 590 476 
erecta nee aia ae ae ne 654 554 
OD gscxerh Ais yeas eae ee 672 644 
OW escinsiatseicemaec aa ea a, 676 696 
SND ececaxeecnasccudonncnn ieee bars tesco aevontuerean icone: 684 TOR 
UN, coxanceasepusonccceuunacuntecauaecmiatanclan cee TOO 716 
Boe Ss Pal c) aatzatenganeapecetueiedsenc arene meas TOO 716 
Me | gee ee RCS OnE PDR Rene REN Ore Kane 91.5 96 0) 
% Coke by WeIGKt sissicccicccccscs 8.3 3.8 
GD BO TR. nesnsatesestxscccasauneseeeses 22 0 30.04 
MGA SEG) TR.) ca dseuceg th raaahee sa tonedeneiecee 25.0 35.5 
CO, ED Bee i aikcaieia eee 38.0 52.0 
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TABLE 2 
Results of Cracking Topped Santa Fe 
Springs Crude 


S. T. M. Distillation: 


CRE GIOG — eisai ciicerssisaxcctscndarteasncivassees 23.6 

ee RN Erb) veickank es ka sak cae seameueuesareweawixuueioes 190 

i> Wee caicecautassaueccueesstwas eta anes 2a.0 

CTU, ON  eiec duced ato ncucmieneieemnreasas 55 

“ B.S. & W. Benzol Centrifuge 0.2 

ee PER en diccstiacceentetaeadsiacke itn 0.63 
‘ressures-Lbs, Per Sq. In.: 

R. Chamber and tubes ..........:..<.. 195-350 

PeGSih “CUAMIICT xccccescccdescececsicctccccuss 50 
'emperatures, °F: 

CE TREMOR - cstericdiis dicta cdebda aml eicede 920-960 

Pes CIO Snccas aticcoicsachactarcerantads RRO 
fhruputs and Yields: 

Chareing Stock, G. P. Hi «csc 1.49 

(neg. Ce OL C: 'Se. ccciscescscticcuts 50.9 

Residtum, % Of C: Sy sicccccccccscsescces 37.5 

Coke, Gas & Unace. 

BOG8:- 5 OR Ci Biieisiivesicctscsndess 11.6 

Gas, CG; PG/Bee Of ©. Sickie 571 
Laboratory Analyses: 

Gasoline 

CEOWILS. FS Re BAe 59.9 

A. S. T. M. Distillation 

BAN Es eckice Cdoacdicnttacateseecddstd me adseands 95 

UTHER ~ Seaias vostcheadsdh ti nia caalecPuamadeneadacaee mel 168 

SIGS. “cc Merayucnccutenctcadt canpobdtececaenivaasiletes 249 

SEP CTs Sada Saxsluaaeccucmmmermaiutassnmaleaercteises 358 

Be ee okeciedensaccacosccctaunncc mics caceaath 106 

Ca PEMUNEUR. caseucevexcpinsacsvacvessiaessikeeexiess 0.18 

Antiknock Value, 

Octatie No Mi M,.. .sccccsseccis. 71 

Residuum: 

ROTHER.” Pic. Eo ihe /saccceoncs iecerdamaasacce 7.2 

Vines SS. By BO Eee Bie cskccictnaeses 137 

Piasn, Cleveland ©: C. .iccsicsiccs 300 

Fire; Cleveland ©; ©. .cccdccscccccsisccs 330 

Flash, Pensky Marten .................. 155 

UE STs sccptcndecesteencacacstcsctciess 5) 

A. S. T. M. Distillation 
Bee es Pe sevcuad sg caneadeavenatenssaspessatvede $46 
ee eee a ae neat ees 11.0 





Wilshire’s new cracking unit assembly, 
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Topped Crude 


9 2 
W090 


Gu 


99 7 


o 
oe 


0.635 


198-350 


5u 


920-960 


890 


60.8 


QO 
156 
240 
356 
$04 
0.18 


The Huntington Beach crude was likewise 
processed by first topping to remove the 400°F. 
end-point gasoline and then cracking the topped 
crude. The results of cracking the 77 per cent 
topped crude into gasoline and fuel oil are 
shown in Table. 38. 


The Huntington Beach crude was still fur- 
ther reduced in the topping plant by the removal 
of a 35 <A.P.1. kerosine in addition to the gaso- 
line fraction. The resulting reduced crude rep- 
resenting 66 per cent of the crude was cracked 
to produce gasoline and fuel oil residues and 
the results are given in Table 4. 


In the above tabulation of pilot plant results 
it will be noted that in the analyses of the resi- 
duums neither B. S. & W. nor sediment by ex- 
traction is shown. Experience with pilot plants 
has indicated that it is impossible to operate 
such small plants with the operating factors 
desired to produce low B.S. & W. or sediment 
by extraction in the residue. The B.S. & W. 
and sediment to be expected on stocks processed 
in the pilot plant are based on experience with 
similar stocks in commercial units. As an ex- 
ample, commercial operation on the Wilshire 
unit shows that when processing a blend of 
Santa Fe Springs and Huntington Beach topped 
crude that the B.S. & W. is 0.2 per cent and 
sediment by extraction is 0.06 per cent. The 
design factors of the commercial units are such 
as to keep the sediment in the cracked residue 
to an extremely low figure. 


Commercial Cracking Unit 


Fig. 1 is a simplified flow chart of the process. 
The crude oil charging stock is first pumped 


Rapa 
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a study in lines. curves, and compact efficiency 





TABLE 3 


Results of Cracking Topped Huntington 
Beach Crude 


Charging Stock Topped Crude 


A. S. 'r. M. Distillation 


I are a ents en Cobebehunee ce Soe 16.6 16.6 16.6 
OE PETE 158 158 158 
OO i aka auea es pensiesonenecneunn 18.5 18.5 18.5 
RR re Bl ee Bi eee tvercesnpeeessnvepaee 117 117 117 
Y B.S. & W. Benzol Centrifuge........ 0.2 0:2 0.2 


Pressures-Lbs, Per Sq. In.: 


R. Chamber and Tubes......;.....:.....00... 150 152 152 

insti (RAMP! <..c5.<....05505500.. oh a 20s SAN sf 1() 10) 10) 
Temperatures, °F.: 

I MIRINNNN WeSoSo. oc dpecin san eneuauntoneannieaiee’ 930 931 930 

ie MANIA UNNE SS eo oss casuvnnvuncdoouenstoraneassie RRO 879 R79 


Thruputs and Yields: 


Chareina Stock, G. P. Hi. «...cicccccs. 1.70 1.24 1.22 
Gasoline, % Of C. Sz ccccccccccccccscrcescccsees 33.$ 13.7 15.1 
Rostintin. 0 Of CO. Sy ciccesaccsiscessccsceccesene 60.0 61.3 50.1 
Coke, Gas & Unace. Loss, % of C. 5 6.1 ae 4.% 
Gas Cu Fi/sni. of C. S. .«.-.:......... 340 105 104 
Laboratory Analyses: 
Gasoline 
Gravity, TA. Bee Ge csceecersceres ose Loe 568 57.1 55.4 
A. S. T. M. Distillation 
EIN le sy Por-eintagksacacateaakssacsomeme acon eek enone 92 R4 92 
gions on ich noes casa cen ann oevesaaaeseus peas ‘ ic 169 183 
[7 ES ULE SSE aster oRe Pe ae ere ere tree 263 267 Zis 
NTs onusvievesaubswnte nsnegasesteketsavsentabheuaces : 367 368 365 
EE RR a SRDEE Seat e Syies eee ne OT er een 399 $01 402 
Antiknock Value, Octane No, M. M 70 70 70 
Residuum: 
Gravity, °A. P. I ee 9.2 4 7.6 
ee a ak: Be BC. aascsaccassesnpenvenestce 219 129 513 
Flash, Cleveland O. C. .....0..2..:csscsesees | | a oe 
Wire. Cleveland O. C. ............ aah «| | no one rr 
Flash, Pensky Marten ..... es a 
Pe EE EE sates covenensece ; 10) 
A. S. T. M. Distillation 
“Tag ae heiligg! yaaa ee ee nee ee er 
Ses <i: A a PE E 22.0 er 


through a heat exchanger located in the vapor 
line from the main fractionating column of the 
cracking system, then through another heat 
exchanger in the topped crude charging line 
to the main fractionator after which it passes 
to a settling tank to remove salt and water 
The crude is then heat exchanged with the 
cracked residuum and then passes through an 
exchanger located in the vapor line, from the 
flash or vaporizing chamber in order to obtain 
sufficient heat to vaporize the low boiling frac- 
tions therein, including gasoline and naphtha. 

The topping operation to remove the low 
boiling fractions mentioned above is accom- 
plished in a separate column from which the 
straight-run gasoline is removed as an over- 
head cut and naphtha ag a side cut, both of 
which are passed to storage. The topped crude 
is fed to the main fractionating column of the 
cracking system and is separated into a light 
and heavy fraction which are combined with 
the light and heavy fractions of the reflux con- 
densate respectively for selective cracking in 
the heaters. The light combined feed is re- 
moved as a side cut from the fractionating 
column and the heavy combined feed from the 
bottom of the column. 

After passing through the heaters, the two 
hydrocarbon streams are discharged to the top 
of the reaction chamber. The material in the 
light oil heater is heated to a higher tempera- 
ture than the heavy oil and may be kept at 





higher pressure than the reaction chamber 
This pressure is controlled by a valve located 
in the transfer line of the heater. All the mate- 
rial in the chamber, which includes vapors and 
non-vaporized residue, is passed to a flash o1 
vaporizing chamber held at a lower pressurs 
than the reaction chamber. The unvaporized 
flashed residue passes to a residuum stripping 
column through the heat exchanger in the crude 
line and through a cooler to storage. The low 
boiling hydrocarbons from the stripper are con 
densed and returned to the main fractionating 
column. The vapors from the flash chambe: 
pass off overhead and after heat exchange wit} 
the incoming crude as described are introduced 
into the main fractionating column wherein 
they are fractionated into gasoline, an inter 
mediate low boiling reflux condensate and : 
heavy reflux which are combined with the cor 
responding fractions of the incoming topped 
crude and sent to the heaters for selectiv: 
cracking as described above. 

The gasoline vapors are removed overhead 
and condensed. The cracked gasoline produced 
passes to a receiver and then the stabilizing 
system, (not shown). 

The gas from the cracked gasoline receive) 
passes to an absorber system (not shown). A 
side cut from the main fractionator of the crack 
ing system is employed as absorption oil and 
the enriched oil from the absorber is returned 
to the fractionating column of the cracking unit 

One of the outstanding features of the plant 


TABLE 4 
Results of Cracking Huntington Beach Crude 
After Removing Gasoline and Kerosine 


Charging Stock 
A. S. T. M. Distillation 


Reduced Crude 


SUBWEER SERS ce diteuke nck cee ek 15.0 15.3 15.‘ 
IRL cg)! Laan Res eeR red SOND OMS IINS RA Fel nie ine 531 531 53 
of TRG (| me ne One ARERR PERE Lene Pn 1.74 1.74 a 
WABG. SS. se ee” Pc raicateeietene 219 219 219 
% B.S. & W. Benzol Centrif. ........ 0.3 0.3 (0 
i) ibd (| In ee Pe nea ee a 70 70 
Pressures-Lbs. Per Sq. In.: 
R. Chamber and TUbeS «......:.<ccccccccacces.. 200 200 mI | 
EY COMIC | isn iivsc cicecaccaccendeccaccovericeess 50 50 
Temperatures, Bac 
Be ee ee eee Ree a ce 920 920 92 
Bi A RNIRNOIS iccisascchan ses er ae iscacsuanseve eee 867 870 87 
Thruputs and Yields: 
Charging Stock, (G. P. Phe. vacccccicisistetcces 2.87 1.89 2.18 
Gasoline. (Of ©. Siociskcsncicdeasmecckk 24.6 32.5 33.¢ 
RCBICWUER, Fe Ol CO Bo inecisciddccccsbecsccesee (v4 59.8 60./ 
Coke, Gas & Unacc Loss, % C. S......... 3.0 et 6.4 
(Cas. Cu. Ptifeo. OC. SR: nccaucknua 240 360 O4 
Laboratory Analyses: 
Gasoline 
Cravacy.: “A. Poko iicakudicckanck SRA 58.2 09.2 
A. S. T. M. Distillation 
Be yee Masia hac ac eieckknaecs teens ctssun ioe tees eees 88 86 \ 
af OEE PRE ee eet RATTLER RODE Re 168 179 lie 
WSs Sa trccucw sn Giirescotonesucblamudeecberteaeenporeer es 250 266 cos 
2 i a TOS OTTER SOE CEST CAR IES 360 373 6s 
cca Star Re cece petra ener weep Prater ee a 394 400 Sut 
ORME AY, Sacciceneccuniapuegts eed eaeccoceswesnel Utceeea nL eceaes 0.99 
Antiknock Value, Oct. # M. M. .......... Te 72 2 
Residuum: 
PRs Re is encicencesdoncceacrstacconsyeene 10 2 6.8 6.9 
NA, 55 RT UG, es | EE wy SesnecSepinsnuntdaicasoe cava 327 1011 9 
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Fighting grade aviation 
gasoline must be _ volatile. 
High volatility means high 
evaporation loss unless 
proper _ precautions are 
taken. Thit’s why the Pure 
Oil Co., hid this 10,000 Bbl. 
Wiggins Breather Roof tank 
installed at its marine termi- 
nat in Pensacola, Florida. 


Progress in Vents: 


6 bev vapor control valve is the 

heart of a Wiggins Breather 
Roof and perfect operation depends 
on the efficiency of this unit. That 
is why our engineers have con- 
tinually endeavored to make its 
operation as nearly fool-proof as 
possible. It contains the following 
advanced features: 


1. SINGLE UNIT. Valve takes care of 
both pressure and vacuum conditions. 
Duplication of parts is eliminated to a 
large degree by an ingenious arrangement 
pod making a single disc and seat do double 
duty. 


2. POSITIVE ACTION. Fixed link opens 
valve when center of roof reaches pre- 
determined height. Area of dome over 
valve provides abundance of force to open 
valve with approach of vacuum condi- 
tions, 


3. ANTI-STICKING. Plenty of leverage 
to move all parts even after long periods of 
inactivity and even if slight ice formation 
occurs at seat due to condensation. 


4. DRY SEAL. No liquid is required to 
maintain a long-life tight seal. 


5. INVERTED VALVE. Valve is in an in- 
verted position, with all mechanism pro- 
ro by dome to keep it free from dirt 
anc ust. 


We will be glad to send you a copy of 
leaflet describing this improved control 


Roof: and other fittings for Wiggins Breather 
Roofs. 


“November 4, 1936 
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Wiggins Breather Roof Tanks 
for High Test Gasoline 


S EVERY MARKETER knows, one of the problems of holding 

high test gasoline in standing storage is to really keep it 
there. How easy it is for valuable fractions to be dissipated by 
evaporation! Fortunately, a practical solution of this problem 
is available to all oil companies. Tests made by users have re- 
peatedly proven that Wiggins Breather Roofs reduce breathing 
losses from standing storage to a negligible figure for all oil 
products that do not boil at ordinary atmospheric pressures. 


This solution is practical because it is simple. The Wiggins 
Breather Roof is in effect a flexible steel diaphragm which flexes 
up and down, taking care of variations in the vapor volume with- 
out venting any of the vapor to the atmosphere. The vapor is 
held in the tank and re-condenses when the temperature declines 
at night. 


It is economical also because it is simple. No more steel is 
required in a Wiggins Breather Roof than in an ordinary roof. 
In fact, existing cone roofs in good condition can usually be 
converted into modern efficient Breather Roofs with little dif- 
ficulty. Our engineers will be glad to give you an estimate of 
savings possible for your grades of oil. We have made installations 
that paid for themselves in less than a year. Write our nearest 
office for information and quotations. 


CHICAGO BRIDGE & IRON WORKS 


Plants in Chicago, Birmingham, and Greenville, Pa. 


Cleveland 2206 Rockefeller Bidg. 
Chicage . 2125 Old Colony Bidg. 
New York 3345 165 Broadway Bidg. 
Philadelphia 1614-1700 Walnut St. 
Boston 1516 C lidated Gas Bidg. 
Detroit 1513 Lafayette Bidg. 


a MI) Dallas 1439 Dallas Athletic Ciub 


STEEL TANKS 


Birmingham 1534 N. Fiftieth St. 
Houston 2919 Main Street 


FOR EVERY (ilps 
PU RPO SE m Francisce 060 Rialte Bidg. 


1607 Thempson Bidg. 





Los Angeles... 1422 Wm. Fox Bidg. 
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Fig, 1—Flow chart of Wilshire Oil Covs Dubbs installation, operating on Huntington Beach crudes 
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is the equiflux furnace which represents the 
latest development in high and uniform rates 
of heat input and in the heating of heavy oils 
to relatively high cracking temperatures with- 
out coking. This plant represents latest develop- 
ments in the cracking of California crude oil. 


Topping and Results of Cracking Operations 


A typical commercial run using a blend of 
Santa Fe Springs (56 per cent) and Huntington 
Beach crude (44 per cent) processed during 
805 hours a total of 424,755 barrels or at the 
rate of 12,650 barrels of crude per day. The 
vield of straight-run gasoline was 27.8 per cent 
of an octane rating or 55 and a yield of 35.2 
per cent cracked gasoline of an octane rating 
or 71 or a total of 63.0 per cent straight-run 
and cracked gasoline based upon the crude 
oil. The cracked residue represented 32.3 per 
cent of the charge and had low viscosity and 
B.S. & W. 

The crude oil was topped by heat exchange, 
leaving a topped crude cracking stock represent- 
ing 71.3 per cent of the crude oil. The prop- 
erties of the topped crude oil follows in Table 5. 


TABLE 5 
Topped Crude Cracking Stock 


ee A RMU SB vausvicivcnscasckscasavavdesacs san avsvcaaseavestelseessanuteoes ra AR A 
SUPERS RB ON Gv cidsecavnascenaccsnensedatine coe dhictediateiete Ah ae 365 
CUNEO 22 spun Saepe cb iaiudaveabnecaieuuuls 0.50% 
ROMO IINSES NN URS oon a soe Sth ay ais tena dubia xa WeamansanePeeshesmioes 28.1% 


A summary of the crude oil run to the process 
with operating conditions as to thruput, tem- 
peratures and pressures prevailing during the 
run are shown in Table 6 

The quality of the straight-run and cracked 
gasoline and residue are shown in Table 7. 


Treatment of Cracked Distillate 


The cracked distillate produced from the 
mixture of Santa Fe Springs and Huntington 
Beach crudes is commercially treated by the 
contractor-centrifuge cold acid-treating process 
of the Stratford Development Corp. which makes 
use of the low-temperature process of sulfuric 


&2 





TABLE 6 
Charge, Operating Conditions and Yields from 


Cracking 
Per Cent 
TABS. FIT TOI Das cscecrsdscsstcssadcccvansvantecis 424,755 100. 
Straight-run GASOMMNE cccccccicccccccccccccecs 118,146 27.8 
ig te Ge |) ce nee Seeee 149,199 5 Wy. 
CYACKGd THORIIRG | ssi csccccdiiicscecciaes 37,143 32 
ae TODO Ck EE): ccaseecccscssececcbeceincticeses 129,195 
CBG BOBS ccssskeaksc Rees 16,220 3.8 
Operating Conditions 
Crude Oil (barrels per day).............. 12,650 100.0 
PORNO, OCICS oasis ciccavcassrvecceiitn ech tinties 9,024 71 
Per Cent of Topped Crude 
OG GN ois esses saa sa sclera weedeat oh Woke eae cncn nis eae vasa eeneabatilees 19.3 
CaO eS cbileea Actas Res Rie ensreieesexs <) ice 
CR er Ses cs<Vccuauc nay as Saat chaceneedsbeauee sac enobaewaceeneceniaunttcermeiahes 5.4 
Temperatures, °F 
ROY MOTE CUE cckcanscceasaasectapensnsiaccacooseyen 919 
Ae OG GOONS ecccacscd ds cases ewccsunsencsocercean 947 
Combined Feed to Heavy Oil Coil... 701 
Combined Feed to Light Oil Coil...... 606 
MCACTION. CIAMIBED scicccccccscdisscoccessencess 897 
WIAs CRAIC! sscciicercscsedls Cerncsecscercese 817 
Pressures (Lbs. Per Sq. In.) 
PRGA OTE NOGED oss sacs sessesesticcdssscacsenstvesneve 265 
Bete EN UU secs casts ccoveses<panncatectsuatsiesant 330 
ReERCHION CHEMIDED ccccccccccisccccccscscscveasss 250 
ial CSNAMIIOR xi chscccecccatcssrecncrestinnss 105 
PREGONGOT cacisccevesccsdivacsctipevcvesvenedesusntureees 65 





TABLE 7 


Quality of Products Produced 


Straight-run Cracked 

Gasoline Gasoline 

ALP Ty PRG PA VIG <a cits esesscccianstevzeccaseves 51.9 58.1 

De ei a secwcler ceva sicvecccctavacereaereeeee ness 121 92 

¢; Distilled Over 

BAG soc cccsancasiis soendacastreasesececsenvasapetvets 201 131 

GO ecik avascacssn sede bacsuetestensensedsotetsvsteee 289 256 

WD ces ue nedusdueccuenssscvaceaniaconceseeheotes 392 364 

aS ec pace esos aad coeae a bacaesa eco baeatncrs saccesuaeners 122 402 

(ebari DUREIIIOT x. tices cpicccseccscp ence satacescenss 55 l 

Vapor Pressure Received (Lhbs.)......0000 we Ro 

Cracked Residue 

RCE he AEE Cc ce ea tnadctn can potactiaassecbo vs 5.7 
Flash Pensky-Martens °F. .............. 205 
WISCOBILY. cessspccdaisiccssixsacssenwascenenateveccesses 207 
Saybolt Furol @ 122° FB. .....cecscccssssseee 7 conees 
BS ck ese acosccivsccdenuccaassaceadahnticyes 0.2 
Sediment by Extraction, % ........... 0.06 
RENATO) i ccbecaccaccevsnsacecevendevéstipisecssateceoe 0.9 
B.T.U. per Gallon ..........ccsssccccrccseosseves 150,600 
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sid refining developed by the Standard Oil 


Co. of California. 


The combination process consists of a counter- 
flow system wherein the cracked distillate is 
passed through a cooler in heat exchange with 
le treated distillate. After being chilled the 
distillate is passed into a contractor wherein 
it is contacted with the acid sludge from the 
final distillate and is then passed in counter- 
flow through a series of three chillers, con- 
tactors and separators, being treated with 
fresh acid and in the third stage, with a mix- 
ture of fresh acid and sludge in the second stage, 
and with sludge acid in the first stage, and 
finally being neutralized with caustic soda. This 
process has marked advantages where it is 
necessary to effect desulfurization of the dis- 
tillate to a low percentage. The treated dis- 
tillate is redistilled and produces a low sulfur, 
gum, and high oxidation resistant gasoline. 


+ 


The detailed results of the commercial op- 
eration of this process will be reported in a 
later article. Some _ preliminary results are 
shown in Table 8. 


TABLE 8 
Some Results of Treating Cracked Distillate by 
Stratcold Process 
CCAP RG OU OR coil os ae ee ee 1665 


PROCS SE SOT TMM schist satibennaieitieemicen tae ee 9.03 
"EP ROMGUNS COMPO TOUUS: acces ide ccc sccccxteacee 39-37-26 
Raw Treated 
Sample Distillate Distillate 
CRUWEEOE Peccahciciesd ede canes 59.4 60.1 
Bee EWES, wine dceeaciedacsasareruurineacasansuecisahe 95 94 
MCLEE ORCC Oe Mian eT an Come Ee 245 246 
Sta: sees asacdsulgecdtuka dish aaaadndaedauiiueanee 346 342 
We, \xcncnitacintiasadeckematenetistanderuaeeteveises 388 385 
NO scoeeenteci eee Yellow 22 
RUN I saab oases atts oh eos 265 8 
Oxidation bomb stability .........0....0 0 2... Over 12 hours 
SSORRE ais Gee iz acta cant actecac tenance 39 18 
Vapor Pressure—Lbs. Reid............ & 6 &.4 
CORSO ING asitbnde enue 71+ TO -+ 


Polymer Gasoline 


A Universal Oil Products Co. catalytic poly- 
mer unit is projected to treat the gases from 
the cracking system to produce 81 octane poly- 
mer gasoline. This polymer gasoline may be 
marketed as such or blended with other gaso- 
line to increase its octane rating. 


CLEANING REFINERY EQUIPMENT 


By LIGGETT GRAY* 


as well as diversified cleaning problems of 

the petroleum industry is to provide a com- 
bination of materials and method suited for 
the job. In the oil industry are encountered sev 
eral different types of foreign matter to be re- 
moved as well as several distinct types of re- 
finery equipment which require cleaning. 


‘ix primary requirement in the specialized 


The major types include: 

Crude storage tanks Heat Exchangers 
Blending Tanks Absorption towers 
Refined storage tanks Filter presses 


Stills Centrifuges 
Preheaters Pumps 


Condensers Piping 
There are many other items to be cleaned, all 
the way from tank cars, tank trucks and drums 
to the 4-ounce oil sample bottles. This article 
deals with cleaning requirements and methods 
and with a few typical cleaning problems. 

The different types of foreign material to 
be removed include: 

|. Oils of all kinds and in all conditions.— 
These vary from sulfur base to paraffin base; 
from high to low viscosity; they may be cling- 
Ing to the surface lightly or there may be a 
tenacious film, partly ‘“‘burned on” by heat. 


*\ 
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In general, the mineral oils are removed by 
a water-soluble cleaning material which has a 
high degree of ability for emulsification. As a 
straight chemical action has been found inef- 
fective for rapid removal of mineral oils, vari- 
ous combinations of emulsifying materials have 
been perfected which reduce the surface ten- 
sion of an oil and thereby accomplish their re 
moval. This is largely a physical rather than a 
chemical acton. 

2. Sludges.— Being a combination of heavy 
oils, base sediment, and sometimes solid matter 
which can not be dissolved, it may be more eco 
nomical to first ‘‘muck out’ the sludge’ by 
shovel and wheelbarrow if present in large 
quantity, and then carry on the cleaning with 
a suitable water-soluble material of emulsify- 
ing ability. Mechanical methods are not prac- 
tical in all equipment. In such cases, a power 
ful emulsifying cleaner will generally loosen 
the oil content of the sludge to such a degree 
that forceful circulation of the solution will 
carry out the sludge. 


3. Carbonaceous matter is also a trouble- 
some material. Where the deposit is of an oily 
nature, with carbon particles held together by 
oil, an effective cleaning material is available. 
If the carbon deposit is dry and hard, however, 
mechanical methods are used for removal. Ex- 
pensive hand labor can often be avoided by 
doing the cleaning while the deposits are still 
oily, at regular intervals, before they have be- 
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Dykem Colors 


for 


Gasoline 


DYKEM ORANGE GY 


(yellowish orange shade) 


DYKEM ORANGE Y 


(reddish orange shade) 


DYKEM ORANGE GR 


(deep orange shade) 


DYKEM BRONZE 
ORANGE R 


(bronze orange shade) 














DYKEM AMBER Y 


(amber shade) 


DYKEM BRILLIANT 
YELLOW 


(sunset golden shade) 


DYKEM YELLOW N 


(lemon shade) 


DYKEM GREEN GN 


(bright emerald shade) 


DYKEM GREEN YN 


(medium emerald shade) 


DYKEM GREEN N 


(bluish grass shade) 


DYKEM GREEN BN 


(deny son shaded 
DYKEM BLUE 
(deep sky shade) 


DYKEM VIOLET 


(deep violet shade) 


DYKEM PURPLE R 


(bright purple shade) 
DYKEM RED B 
(bluish rose shade) 
DYKEM RED 
(scarlet shade) 


DYKEM BROWN YR 


(walnut brown shade) 


DYKEM BLACK B 
(deep black shade) 


All orders filled with dispatch 
Write or wire 


DYESTUFFS & CHEMICALS 
INCORPORATED 


11th & Monroe Sts. 
St. Louis, Mo. 


In Canada: The Dykem Company of 
Canada Limited 


14 Toronto St., Toronto, Ont. 


























come so thick and hard that 
hand methods must be applied. 
| 4. Seales of various kinds are 
encountered, especially in wa- 
ter-cooled equipment. It is not 
possible to emulsify the various 
water scales, so cleaning re- 
search has produced materials 
of an acidic nature to remove 
the scales by a chemical action. 


Such materials must be so 
made that there is positive as- 
surance of no attack on _ the 
equipment itself. 

Cleaning methods are lim- 


ited by the prime necessity for 
safety to the operating person- 
nel, to the plant, and to the 
equipment; by material cost 
economy; by economy of labor; 
by economy in time out of serv- 
_ice; and by the necessity for 
being non-contaminating to oil 
products in certain instances. 

From the above, it will be 
seen that the cleaning engineer 
must draw upon much technical 
| data and practical experience in 
order to provide a satisfactory 
and effective cleaning material 
and method for each of the 
many different forms of clean- 
| ing demanded in modern re- 
finery practice. 


Removal 

Scale removal is one of the 
most complicated and trouble- 
some types of cleaning prob- 
lems met with in an oil refin- 
ery. Up to a few years ago, 
equipment had to be disman 
tled and hand methods applied 
to mechanically take off the 
scale. In heat exchangers, for 
example, such practice was ex- 


Scale 


pensive, slow, not very effec- 
tive, and frequently detri- 
| mental or damaging to the 


equipment. Sometimes cleaning 
rods ‘‘iron”’ a film of hard scale 


onto the inner surface of the 
| tubes, leaving an_ insulating 


film which prevents proper heat 
transfer. 

Some materials and methods 
are now available which will 
readily remove many of the 
types of scale without disman- 
tling the equipment or apply- 
ing laborious hand methods. 
| These methods not only do a 
| more economical job but a bet- 
_ter job by avoiding the above 


mentioned disadvantages’ of 
| hand methods. 
| A water scale is composed 


| chiefly of calcium carbonate 
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but sometimes it is desired to 








Fig. 1 
tubes, 


Cross-sections of heat exchange: 
showing how scale has been rv 
moved cleanly. Part of the seale has 
been retained without treatment, to 
show the completeness of removal of a 
very heavy deposit 


remove a rust scale also. Cal- 
cium carbonate scale may be 
removed by a chemical action 
with a well-balanced material 
which will not attack the met 
als, as commercial acids would 
do. Rust, or the oxides of iron, 
are also removed to quite a de- 
gree by this same type of ma- 
terial, which is very advantag 
eous where a high heat trans- 
fer is desired. On surfaces 
where the working tempera- 
tures are extremely high (as in 
boiler tubes) scale will be more 
of a sulfate nature and will re- 
quire mechanical or hand re- 
moval. 

How much more thorough 
solvent methods are than hand 
methods of cleaning may be 
seen in Fig. 1. The tubes have 
been cut to show a cross-sec 
tion. 

There are two general prin- 
ciples of application of the spe 
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‘jal materials for this work al- 
hough several different meth- 
ds are used 
quipment and conditions. In 
he first general method the 
caled equipment is filled with 
the descaling material and al- 
lowed to soak until the scale is 
dissolved. Circulation of de- 
scaling solution through fouled 
equipment is the second gen- 
eral method. 


The first method is prefer- 
able for its simplicity and is 
sufficiently effective for many 
types of equipment. On large 
equipment, especially if con- 
nected with large piping 
through which water is flowed, 
the removal of scale is some- 
times best done by the circu- 
lating method. Pumps give a 
rather rapid motion to the solu- 
tion which results in a mechan- 
ical action, appreciably assist- 
ing in rapid, thorough removal 
of the scale. 

The method can be modified 
by a few simple additional pipe 
connections to provide for re- 
versing the flow of the solu- 
tion. Stubborn cleaning jobs 
sometimes quickly yield to al- 
ternately flowing solution in 
opposite directions, An 
tage of the circulating method 
is the loosening and carrying 
out of scale which is not com- 
pletely dissolved by the _ solu- 
tion but which is loosened by 
its attack on cracks and thin 
spots. A settling drum or some 
other provision for trapping 
this scale should be provided 


in the system. 
It has taken much research 












Fig. 3—Screen taken from an absorber, 
shoving the heavy, mucky deposit, 
thich is completely removed 
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DEPENDABILITY 


HE wide acceptance Oceco conservation 

systems enjoy in’ both hemispheres 
instantly identifies their dependability and 
utility. Oceco systems combine maximum 
conservation of gases with maximum 
safety for the tank and its contents. 


tank 
specification 


No gas_ tight 
OCECO 


equipped to 
has 
been lost by fire. 


ever 


The Oceco Type B Vent unit illustrated 
above is a favorite for refinery and bulk 
It consists of an Oceco mount- 


| ing flange of either flat or hillside design, 


an Oceco flame arrestor, vent valve and 
flame snuffer. Oceco flame arrestors have 
underwriters’ approval. They have vertical 
straight through passages that minimize 
entrainment and clogging. Why gamble 
with fire losses when your insurance com- 
pany will be glad to pay for the protection 
your tanks deserve? 


Oceco vents are available in sizes from 
2 to 10 inches and from 14 oz. to 50 Ib. 
pressure. They combine permanent gas 


| tight construction with permanent align- 








ment of all parts . .. are available with 
stem guided or cage and dise type valves 
... and either semi-steel cast housings to 
withstand exposure to fire, or aluminum 
housings where these are preferred. Let 
us send you full details. 


Specify OCECO Fittings 


Your tanks deserve the best 
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methods 


materials and 
which will remove scale without appreciably at- 


to provide handling 
The problem is compli- 
cated by the number of different metals for 
fabrication of equipment. For example, steel in 
tubes of a typical heat exchangers will resist 
materials which may attack the cast iron of the 
shells or headers. 


tacking the equipment. 


Likewise, steam surface condensers in the 
power plant have cast iron shells, brass or ad- 
miralty metal tubes (or other special alloy for 
high heat transfer), gaskets of one type, and 
a still different material for packing. 

Commercial acids are avoided because of the 
danger of chemical attack, particularly on cast 
iron. If equipment is made of several different 
metals, the possibility of attack with an acidic 
solution may be greatly aggravated, due_ to 
electrolytic action. 


Laboratory Check-Up 


It is preferable on scale removal problems 
that a test piece of the scaled equipment be 
sent to the service department for a checkup. 
This enables the engineer to be furnished with 
definite assurance that the scale will be re- 
moved satisfactorily and enables him to esti- 
mate costs. Fig. 2 illustrates such a test made 
in the Oakite laboratory. 

These four sample sections of tubes are 
from the surface condenser of a power plant. 
The two on the left are in the original condi- 
tion (uncleaned for several years). On the 
right are the two tubes after cleaning. 

Cleaning Absorption Towers 

The cleaning of absorption towers is another 
interesting engineering problem. Deposits are 
in the nature of heavy and broken down oils. 
some being nearly carbon-like. 

The old method of cleaning absorption tow- 
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Fig. 2—Two sections of condenser tubes, brought to Servi 

laboratory for scale removal tests. At left, the tubes befo 

treatment: at right, after scale has been removed 
treatment 


ers by manual labor can run into thousan 
of dollars. Manhole covers must be remoy: 
or plates cut out, then the bubble caps scrap: 
and cleaned by hand, and a great amount «| 
hand labor applied to each of the trays. Even 
with all this work, the cleaning may not be as 
thorough as it should be. 

A method has been developed which cleans 
such equipment without dismantling or apply- 
ing manual labor. The process is a special 
adaptation of the circulating method using a 
large volume of a hot solution. In a typical ex- 
ample a tank is used for boiling up the solu- 
tion of cleaning material. Plant steam pro- 
vides the heat. A reciprocating pump is used 
to be sure of forcing a good volume of solution 
to the necessary height at the top of the ab 
sorption towers. To 1400 gallons of water in 
one plant there were added 700 pounds of 
cleaning material to be pumped through the 
absorbers at a temperature close to boiling. 
From time to time, additions were made to the 
cleaning solution as the other absorbers were 
cleaned. A small pipe-fitting gang was required 
for a short time in order to change some con- 
nections for the operations. After that, the 
cleaning operation could be tended by one or 
two men to run the pump and attend to the 
cleaning solution. 

Pipe connections were changed so as to clean 
one tower at a time. The cleaning was started 
on Monday morning and before the end of the 
week, the entire job was completed; a schedule 
which would scarcely have been possible even 
with a very large crew of hand cleaners. In 
this instance the absorbers were so fouled as to 
be operating only at 60 per cent efficiency. 
Following the cleaning operation nearly 160 
per cent was regained. 

Fig. 3 illustrates a partially removed screen 
from an absorber with a heavy deposit upon 
it. Effective cleaning solution will do for this 
screen what no other method, including man- 
ual or steam, can do. 


Individual Analysis of Problems 


This article describes a few of the newer 
developments in cleaning processes applied in 
oil refineries. While the same principle may 
be applicable, each individual instance requires 
individual consideration. Such engineered clean- 
ing methods are best adapted to the particu 
lar job because every important factor is con- 
sidered. The cleaning engineer’s job is not only 
to work out practical methods but to train 
practical service men for the field. This has 
been done for a number of years and _ field 
service men now are available to supply engi 
neering data on newer cleaning methods for 
the industry. 
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Jobbers Told of Opportunities 


In Improved Dealer Relations 


CHICAGO, Oct. 27 
HE automobile running 
board, next to the family 
threshold, can be_ the 
greatest trading ground = in 
America,” G. Denny Moore, 
managing director of the Gaso 
line Pump Manufacturers Asso- 
ciation, told oil men attending 
the National Oil Marketers As- 
sociation convention meeting 
in Chicago, Oct. 27, 28, and 29. 


ee 


Salesmanship at the running 
board was stressed by Moore as 
the first step in a program 
which the jobber should follow 
in educating and aiding his 
dealers. He pointed to this step 
as an excellent opportunity to 
develop a visiting patron into 
a satisfied customer who will 
spread the news to others. 


attractiveness 
was given by 


Neatness and 
of the station 
Moore as the second step for 
the campaign among dealers. 
He emphasized the importance 
in the motorist’s mind of the 
appearance of the yard, equip 
ment, and the station building. 

He gave as his third step the 
improvement of the station lay- 
out, and pointed out that a 
poorly plotted station causes in 
convenience to motorists and is 
a handicap to the sales volume 
of that station. 

“The trend is very definitely 
in the direction of scientific 
plotting as an inseparable aid 
to modernizing the station”, 
Moore said. 

As his fourth and last step in 
the suggested campaign for 
jobbers to follow in assisting 
their dealers Moore listed op- 
eration and maintenance of 
equipment. He said that a thor- 
ough practical knowledge of 
the equipment used in dispens- 
ing petroleum products should 
be given dealers. He added that 
they need not be’ installation 
mechanics or service experts, 
but they should know how to 
trace down any trouble in the 
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operation of every device in the 
station. 

In speaking of the 
relationship to his dealers, 
Moore said there is an oppor 
tunity for “inestimable accom- 


jobber’s 


plishment’” in showing them 
how to sell, how to maintain 
their equipment, how to im- 


prove their stations, and how to 
keep them neat and attractive. 

“What has been done by the 
manufacturers in most indus- 
tries to elevate the standards of 


their dealers, can be done by 
you’, Moore said. ‘It is true 


that jobbers as a class have not 
been called upon nor awakened 
to perform this great task. 
Their chief functions have been 
to act as warehousing and cred- 
it clearing factors for the man 
ufacturers and to serve the iso- 
lated and inaccessible parts of 
the market.” 
Moore told the 
that an intensive program 
among their dealers would 
place the marketers in the very 
strong position of being able 
to hold those accounts without 
the use of price reductions, 
special discounts, or other in- 


marketers 





G. Denny Moore 


roads upon justifiable profits. 

A constructive 
plan for 
those 


idea or sales 
dealers will serve 
dealers continuously, 
“but a price edge on an order 
can help only on that one or- 
der,’ said Moore. 

Items constituting the large 
proportion of gasoline pump 
parts in which difficulties oc- 
cur should be _ periodically 
checked for any adjustments 
or corrections that are needed 
the marketers were told by 
Moore. He gave the following 
list of things to inspect: 


Leaky Nozzles 


Generally, nozzle leaks come 
from foreign material being 
caught between the valve dise 
and its seat. To correct this 
condition take out the dise and 
clean thoroughly the bearing 
surfaces. Leaks that occur in 
the tip of a flexible type nozzle 
are quite simple to repair, re- 


quiring usually only the re- 
placement of the old tip with 
a new one. It is important to 


bear in mind that sometimes a 
nozzle appears to be leaking 
when it really is not. On a hot 
summer day gasoline in the 
nose, if a wet type, will ex- 
pand with the rise of tempera- 
ture, and oftentimes force the 
gasoline up through the valve 
in the nozzle and when taken 
off the hook this escaped gaso- 
line will pour out and give the 
impression that it comes from 
a leak in the nozzle. There is 
nothing to do about such a case 
except to be careful, as there 
is always present in free gaso 
line the danger of fire. 


Hose and Couplings 


Loose connections on 
and couplings 
watched carefully to prevent 
leaks. Again the fire hazard is 
an important consideration. 


hose 
should be 


Visigauges 


Dirt and coloring matter in 
gasoline that pass unobstructed 
through the strainer in the 
pumping unit often collect in 
the Visigauge and detract from 
the clear visibility of the flow- 
ing liquid. The cleaning process 
is not difficult except where the 
glass has been set in Litharge, 
in which case the Litharge will 
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have to be broken out in order 
to remove the glass and a new 
sealing element used when re- 
placing. This work can usually 
be taken care of by most any 
station operator, but in the new 
types the construction of the 
Visigauge may be such that it 
is best to call a dependable 
service man. 

Meter Shaft Stuffing Box 

This part, sometimes called 
a “Pack Nut,’ occasionally re- 
quires tightening, and to have 
new stuffing. Frequent check 
of this part is necessary to in- 
sure the proper operation of 
the meter. 

Motor Lubrication 

Lubrication of the motor is 
required every six months, ex- 
cept in new motors, which 
should be lubricated after a 
year of use. 

Strainers On Pumping Units 

The cleaning of these strain- 
ers is very important after new 
installations or changes in any 
of the construction. Scale from 
tanks and loose material col- 
lecting in the pump strainer 
will over-burden the MOTOR 
and lower the meter output. 
Therefore, this part should be 
kept clean. Monthly checking 
is required for safe results. Of 
course, the nozzle should al- 
ways be opened and the pump 
unit idle before taking out the 
strainer. It is important, how 
ever, to check them every 
month or so to find out the true 
condition. 


Pumping Unit Pack Nut Gland 

Many serious fires have oc- 
curred in gasoline pumps be- 
cause of the leaking of the 
Pack Nut Gland, which has 
been permitted to remain loose. 
It is important that this part 
be frequently checked and a 


new charge of solid packing 
used when needed. 
Checking Tanks for Presence 


of Water 

Some very serious results 
‘an occur from permitting wa- 
ter and dirt to collect in the 
tanks and get into the meter. 
The presence of water in the 
meter is always a freezing haz- 
ard in cold weather. All diffi 
culty from this source can be 
avoided by periodical tests to 
detect the presence of water in 
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the tanks. This is done by the 
use of litmus paper being 
forced down the suction pipe to 
the bottom of the tank where 
the water will naturally be. 
When water is detected, it is 
vitally important that it be 
pumped out, which requires an 
ordinary hand pump with a 
length of small pipe attached 
to extend down the suction 
pipe. 

This condition should be an- 
ticipated by cleaning the tank 
in the late autumn to extract 
the water before’ freezing 
weather. It should also. be 
cleared again in the early 
spring. 

Pump By-Pass Valve 

Check occasionally this part 
to make sure that it is clean. 

Tank Air Vent 

Always keep the Air Vent to 

storage tank open. 


Electric Wiring and 


Connections 
Perfect insulation is required 
in the electric wiring of the 
gasoline pump. The Under- 


writer’s Laboratories and local 
fire department rulings main- 
tain standards for this item, 
and these laws must be care- 
fully observed. 


Oil Marketing Cod- 
Is Pigeon-Holed 


WASHINGTON, Nov. 2.—The 
Federal Trade Commission has 
apparently pigeon-holed_ the 
proposed fair trade practice 
rules for oil marketing. 

Although the_ so-called oil 
code was submitted more than 
three months ago, the commis- 
sion has taken ‘‘no action what- 
soever’’, according to George 
McCorkle, chief of its trade 
practice division. 

The proposed code was sub- 
mitted to the commission July 
21 by the Committee of Three, 
composed of Charles E. Arnott, 
of Socony-Vacuum Oil Co., Inc., 
2aul E. Hadlick, secretary of 
the National Oil Marketers As- 
sociation, and Wilmer R. Schuh, 
president of the National Asso- 
ciation of Petroleum Retailers. 
It was indicated that a hearing 
probably would be held in Sep- 
tember. 

Arnott, accompanied by B. L. 





Majewski, of Deep Rock Oj 
Corp., called upon McCork! 
about six weeks ago and strong 
ly urged that the commissio 
set a date for a hearing, bi 
with no success. 

McCorkle, when interviewe 
by NATIONAL PETROLEUM NEw: 
had no explanation for the con 
mission’s seeming delay in co) 
sidering the proposed code. H 
hinted, however, that the FT” 
is marking time, pending ou 
come of the federal grand ju: 
vil investigation at Madiso: 
Wis. It is known that FTC o! 
ficials have discussed the mat 
ter with the Justice Depar' 
ment, but McCorkle denies that 
Attorney General Cummings 
asked the commission to hold up 
the proposed code. 

Mr. Schuh, with E. Chat 
Shanks, secretary of the NAPR, 
visited the Federal Trade Com- 
mission Nov. 2. They received 
no encouragement that a trade 
practice hearing will be held 
soon, it is understood. Follow- 
ing their visit to the FTC, 
Schuh and Shanks called upon 
Hadlick, 


Postpone Oil Hearing 


NEW YORK, Nov. 2.—The 
removal hearing of a group of 
New York major oil company 
officials which was scheduled 
before United States Commis- 
sioner Cotter here today has 
been postponed. No new hear- 
ing date has been announced 
hut reports are that it will be 
about November 17 or 18. 





Tracey Hearing Postponed 


FORT WORTH, Tex., Nov. 
2.—The removal hearing for 
W. A. Tracey of Fort Worth, 
indicted by the federal grand 
jury at Madison, Wis., on 
charges of perjury, has been 
postponed until Nov. 30. The 
hearing had been set originally 
for Nov. 2 before a U. S. com- 
missioner here. 





CHICAGO, Nov. 2.—Removal 
hearing of nine Chicago defend- 
ants to the conspiracy indict- 
ment returned by the federal 
grand jury at Madison sched- 
uled for Oct. 30 here has’ been 
postponed until Nov. 17. 
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CLEVELAND, Nov. 2 

ORE gasoline was finding its 

way to most oil markets the 

last week of October as unfav- 

orable motoring weather cut into con- 

sumption in many areas and crude 

runs to stills in most districts failed 

to reflect the seasonal drop in demand. 

Exeept in a few instances, prices gen- 

erally were unchanged but in the face 

of increased competition some refiners 

were inclined to shade current levels 
to get orders. 

At the same time Mid-Continent 
neutral oils were easier as some sell- 
ers cut prices on some grades up to 2 
cents. On the other hand Pennsyl- 
vania neutrals were steady to higher 
and some refiners were behind on or- 
ders and had withdrawn from the spot 
market. Pennsylvania bright stock also 
was in good demand and prices were 
pointing higher, while Mid-Continent 
bright stock was easy and some price 
shading was reported. 

The increased offering of gasoline 
was confined largely to the low octane 
material. As colder weather spread 
over most of the large consuming ter- 
ritory of the country, jobbers were or- 
dering out higher octane gasoline with 
more volatility. As this trend toward 
motor fuel more suitable for use in 
colder weather got under way, refiners 
had more and more difficulty in mov- 
ing their low octane gasoline. 

East Texas refiners cut their prices 
0.125 cent in an effort to get their pro- 
duction moving, At the same time, sev- 
eral of the larger companies came into 
the market for supplies to supplement 
their own production. About 200 cars 
of 400 e.p. gasoline were ordered for 
shipment to the Gulf. This cleared 
most of the surplus in this district at 
least for the time being. 

In other Mid-Continent districts low 
octane gasoline was unchanged, but 
traders reported some difficulty in get- 
ting orders at current prices. In some 
instances’ resellers reported it was 
difficult to obtain gasoline at a price 
which permitted selling at a profit. 

The ‘barometric’? Mid-Western mar- 
ket was thrown out of balance as 
offerings increased and demand drop- 
ped. No change was noted in the lows 
of the price ranges for third grade and 
the 68-70 oetane but several sellers 
Who had been quoting slightly higher 
prices reduced their quotations to the 
0 of the ranges. 

\side from the drop in demand, an- 





other factor contributing to the _ in- 
creased offerings was the practice of 
some refiners to insist that resellers 
who were buying fuel oil take an equal 
amount of gasoline. Thus, some resell- 
ers had gasoline on their hands for 
which they had no immediate outlet. 

No open market sales were reported 
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DEALER T. W. TANK CAR 











Dealer index is an average of “un- 
aivided” dealer prices, eax-tar, in 50 
cities. Tank car index is a weighted 
average of 13 wholesale 
regular-grade 


markets for 
gasoline, The gasoline 
price index this week represents the 
following prices in cents per gallon: 


Dealer T. W. Tank Car 
EMERG Sak ccecdeveckasdanensaians 10.03 6.24 
Month ago ........0... 10.15 6.24 
WORE GRO | sccccitcdscs 9.73 6.06 


at the Gulf coast. Fewer inquiries were 
in the market but prices generally 
were unchanged. Inventories of gaso- 
line were reported in good shape, with 
contract movement sufficient to keep 
stocks from increasing. 

Tank car and barge gasoline prices 
were unchanged along the eastern sea 
board. 

The higher retail prices established 
by dealers in New Jersey the previous 
week were well maintained, according 
to reports. At Brooklyn, however, 
some stations were reported offerings 
gasoline for as little as 8 gallons for 
98 cents as against a “‘normal” of 6 
gallons for 98 cents. Coneern was felt 
in some quarters about this as several 
times in the past year price ‘‘wars"’ 
which had their origin in Brooklyn 
spread to other boroughs. Distributors, 
however, expected that some improve. 
ment in this market might be achieved 
shortly. 

The arrival of the tanker Phoenix 
at Los Angeles harbor with its load 
of East Texas gasoline last week con 
firmed earlier reports that East Texas 
gasoline was on itS way to the west 
coast. About half the ecargo——35,000 
barrels——was unloaded at Los Angeles. 
While there was already plenty of 
gasoline in the Los Angeles basin area, 
the additional quantity available failed 
to affect tank wagon quotations up to 
the end of the week, at least, The re- 
mainder of the cargo was to be un- 
loaded at Richmond from where inde- 
pendent marketers were expected to 
offer it in the San Francisco Bay area. 
This market was not expected to suffer 
from the increased offerings. 

The sharp reduction in Mid-Con 
tinent neutral oil prices caused con 
siderable concern among refiners in 
that district. Several refiners contend 
ed that the new prices were below the 
cost of manufacture and were refusing 
to sell on the open market. 

South Texas oils showed signs of re- 
covering from the lower prices estab- 
lished about two months ago. Volume 
of oil available at the lower prices was 
diminishing as a steady demand ab- 
sorbed offerings at some plants. 

Wax prices moved up slightly at 
Mid-Continent plants as demand _ in- 
creased. Reports from New Orleans 
and New York, however, failed to show 
any substantial increase in demand 
Movement was steady, but prices gen 
erally were unchanged from levels pre 
vailing the previous week 
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Gasoline Unsettled 


TULSA, Oct. 3 

ONFLICTING trends were noted in 
C the Mid-Continent gasoline market 
the past week. Low octane grades of 
U. S. Motor were unsettled somewhat 
by increased offerings from several 
districts. On the other hand, the higher 
octane grades were more actively sought 
by northern jobbers. 

The seasonal buying swing from the 
low to higher octane grades of gaso- 
line has reduced considerably the mar- 
ket outlet for third-grade’ gasoline. 
Some of the resulting top-heaviness 
was attributed to excessive refinery op- 
erations. Diminishing demand, how- 
ever, ‘was the important factor in un- 
settling the market. 

Prices in East Texas were the first 
to reflect this top-heaviness. Quotations 
for low octane gasoline in this district 
dropped 0.125 cent. Offerings of a low 
octane gasoline made from a blend of 
East Texas and Rodessa crudes also 
made it more difficult for East Texas 
refiners to obtain market prices for 
their gasoline. 

The East Texas gasoline situation 
was relieved temporarily late in the 
week when orders for gasoline to be 
shipped to the Gulf coast were placed 
by several large companies. It was re- 
ported that the purchase of approxi- 
mately 200 cars of 400 ep. gasoline 
cleared the East Texas market of most 
of the surplus” offerings of  full- 
specification motor fuel. Even so buy- 
ing of gasoline for Gulf coast shinment 
was in smaller volume than usual. 

Low octane gasoline was about un- 
changed in other Mid-Continent dis- 
tricts. One trader described low octane 
gasoline as “hard to buy under going 
market prices, yet equally as hard to 
sell at current prices.” 

With winter weather making its ap- 
pearance in some areas, jobbers again 
were calling for high octane gasoline 
with more volatility. With this trend 
toward higher octane motor fuel has 
come an increase in offerings of gaso- 
line on the borderline between the 
octane brackets. This gasoline was of- 
fered at slightly lower prices in some 
Volume of these offerings 
sufficiently large to affect 
prices of full-specification motor fuel. 
In fact most suppliers of high octane 
gasoline reported steady movement of 
this product at current prices. 


districts. 
was not 


With jobbers clamoring for winter 
motor fuel, demand for natural gasoline 
continued active. Most manufacturers 
reported they had their output for the 
first half of November sold. 

In order to supply motorists’ demand 
for a more highly volatile motor fuel, 
some jobbers were coming into the 
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natural gasoline market. This opened 
a market for natural gasoline made in 
outlying Oklahoma districts. 

Prices of Grades 26-70 natural were 
well pegged at 4.5 cents, f.o.b. Group 3 
and 4.25 cents f.o.b. Breckenridge. 

Kerosine prices advanced 0.125 cent 
in several Mid-Continent districts. 
Speaking of the Mid-Continent district 
as a whole, however, demand was not 
especially brisk. But supplies were not 
excessive and under the bolstering in- 
fluence of heating oils, prices advanced. 

The one and two-cent reduction in 
three grades of neutral oil caused some 
concern among Mid-Continent refiners. 
Several contended that the lower prices 
were below cost of manufacture and 
refused to sell in the open market at 
those levels. Bright stock prices re- 
mained fairly steady the past week, 
although some indications of lower- 
priced offerings were encountered. 
Volume of this low-priced oil was 
negligible, reports indicated. 

South Texas lubricating oils were in 
slightly better condition last week. A 
smaller volume of oil was available at 
the low of the price ranges. This was 
attributed to a steady demand that 
has absorbed offerings at some refiner- 
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Refinery Index is the calculated aver- 
age return from refining a barrel of 36 
gravity Mid-Continent crude. The in- 
dex this month indicates the following 
margins in cents per barrel between 
cost of crude and selling price of prod- 
ucts (See N.P.N., Aug. 28, 1935 page 
26): 


Date Margin 
PAD oe eS cadeuaudetexcancsossbaceaasenniens Seacecaatees 50.1 
MUNN TANT NORMITD occ, casvenisextutescdeocareoneucxuncenes 45.7 





Year ago 


were behind on shipments. One refiner, 
finding it difficult to obtain sufficient 
crude supplies, was forced to curtail 
selling operations. 

Mid-Continent wax prices advanced 
slightly. Inquiry was brisk and offer- 
ings were fairly scarce. 





Kerosine Higher 


LOS ANGELES, Oct. 30 


EROSINE and kerosine distillate 
K provided the brightest spot in 
-acific Coast petroleum markets the 
past week. Domestic buyers found dif- 
ficulty in securing spot shipments as 
most of the output of major company 
and independent refineries was under 
contract. An increasing demand for 
these products by foreign buyers was 
also noted, and prices were firm. Low 
grade distillate that had been available 
at $1.05 a barrel was advanced to $1.10 
a barrel, and higher grades that had 
been offered at $1.20 a barrel were com- 
manding up to $1.30 a barrel. 

Seasonal increases in demand by Or- 
iental buyers for kerosine and kerosine 
distillate were, in part, responsible for 
the upward trend in quotations on these 
products. Export quotations on prime 
white kerosine ranged from 3.50 to 
4.25 cents a gallon in cargo lots, with 
little available at the lower figure. This 
represented an advance of approxi- 
mately 0.5 cent a gallon over the prices 
prevailing early in the month. 

-acific Coast seaboard markets in 
general were quiet, with both buyers 
and suppliers adopting a waiting at- 
titude, due to a marked difference of 
opinion as to the market trend. Foreign 
buyers appeared to be convinced that 
world markets were softening and that 
by postponing orders until later in the 
year they could make more advantage- 
ous contracts. California suppliers, on 
the other hand, considered present 
prices low and looked for advances all 
along the line. 

No important changes occurred in 
the domestic market. Notwithstanding 
the unloading of about 35,000 barrels 
of Gulf Coast gasoline from’ the 
tanker Phoenix at Los Angeles harbor 
in midweek, bulk market quotations in 
the Basin area remain firm. Approxi- 
mately half of the Phoenix cargo was 
scheduled to be unloaded at _ Port 
Richmond, from which point it would 
be distributed by independent marketers 
in the San Francisco Bay area. The 
quantity carried to northern California 
outlets was not considered sufficient to 
disturb that market seriously. 

A greater potential threat to the Cal- 
ifornia gasoline price structure was 
seen in the increasing quantity of un- 
branded gasoline placed upon the mar- 
ket by a leading independent refiner. 
The reported tank wagon price of this 
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g soline was 11.5 cents a gallon, in- 
c\ isive of 4 cents tax, for deliveries to 
points in the Basin area. This price 
compared with nominal quotations of 
1° cents a gallon for major company 
third grade gasoline, as well as for 
ictically all other independent com- 
petitive brands. 


Coastal 


Market Quiet 


NEW YORK, Oct. 31 

ARGO markets at the Gulf Coast 
C were quiet the past week. No open 
market cargo transactions were re- 
ported. Even the number of inquiries 
apparently had fallen from the previ- 
ous two weeks. 

Bunker fuel oil still commanded con- 
siderable attention from traders, al- 
though no sales were noted. This prod- 
uct has been exceedingly scarce in the 
open market the past month or so with 
available cargoes generally having no 
trouble finding a purchaser. However, 
one cargo of Grade C oil was offered in 
the open market during the week at 
$0.95 a barrel f.o.b. the Gulf which was 
not bought at the end of the week. 
Several companies who had been fairly 
heavy purchasers of this oil in cargo 
quantities said they were not interested 
at present. Independent suppliers at 
northern seaboard points were hard to 
interest at the $0.95 price as boat rates 
were too high to make it profitable to 
move northward. 

Cargo markets for light fuel oils at 
the Gulf were steady but inactive during 
the week. No cargoes of No. 2 fue! 
were reported available at under 3.375 
cents a gallon f.o.b. the Gulf, while 
many suppliers asked 3.5 cents. 

No great amount of interest was 
noted in cargo gasoline markets, either 
by domestic or foreign buyers. No 
changes were reported in prices. 


Wax 


Scale Steady 


NEW YORK, Oct. 31.—Crude scale 
wax markets were steady last week, 
both at New York and New Orleans, 
with moderate quantities reported 
changing hands at prices unchanged 
from those of the previous week. 

Several manufacturers said that de- 
mand was rather slack at present but 
that they were well sold up for Novem- 
ber at approximately the same _ price 
levels as during October. There ap- 
peared to be no great selling pressure. 
One refiner reported a considerable 
Cut In wax output, due to curtailment 
in crude production and increased de- 
mand for low pour test neutral oils. 


No change was noted in fully refined 
wax 
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| | NEW SEDANS...220 PHILCO 


RADIOS ...550 BOXES OF 
REAL SILK HOSIERY and 
S550 SPALDING OFFICIAL 
FOOTBALLS... 









Those are the prizes that Sinclair 
is giving away to winners in the 
Sinclair-"“Red” Grange Football 
Radio Contest. But the biggest 
winners are Sinclair distributors, 


jobbers and dealers. Their prizes 


are more customers . . more 
sales . . bigger profits. 


Here are some typical examples. 
James R. Middaugh, of Harris- 
burg, Pa. says, “The Football 
Contest’ is making touchdown 
after touchdown in’ my sales 


record book.” O. G. Temme, 


50 bores of half- 
dozen pairs of Real 
Silk Hosiery are given 


away each week. 





Mrs. Berenice 
Bichler, winner, of 
a new car in the 
first week’s contest. 


Vice President and General Man- 
ager of the North Loop Garage in 
Chicago, says, “It is the greatest 
thing any oil company has ever 
done in the way of helping garage 
men and service station operators 
And that 
goes for distributors and jobbers, 


to secure business. 


too. 


Why don’t you get full details of 
the value of the Sinclair franchise? 
*Phone the local Sinclair office or 
write to Sinclair Refining Com- 
pany (Ine.), 630 Fifth Ave., 
New York City. 


Each week Sinclair gives away 20 
of these Phileo Auto Radios, as well 
as 50 Spalding Official Footballs, 
autographed by H. F. Sinclair and 
Red” Grange. 
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Gasoline Spotty 


NEW YORK, Oct. 31 

ETAIL gasoline markets were spotty 
R along the eastern seaboard during 
the week ended Oct. 31. The situation 
in Brooklyn was unsettled, following 
several weeks of steadiness, while 
markets in Philadelphia and New Jer- 
sey appeared steady at the higher 
levels attained the previous week. 

The Brooklyn market was causing 
considerable concern in many quar- 
ters, as several times in the past year 
price troubles which originated there 
eventually spread to the other parts of 
metropolitan New York City. At pres- 
ent, some stations in Brooklyn are re- 
ported selling regular gasoline at 8 
gallons for 98 cents, 9 gallons for 99 
cents, 7 for 98 and & for $1 tax in- 
cluded, compared to the general price of 
6 gallons for 98 cents which is gen- 
erally considered the “normal” price 
for the metropolitan area. Distributors 
were hopeful, however, that the Brook- 
lyn market would be straightened out 
over the week-end and would not spread 
to other boroughs. 

Tank car and barge gasoline markets 
were unchanged throughout the week 
at seaboard terminals. Occasional re- 
ports of price shading were heard, but 
the quantities involved apparently were 
not enough to offset the quantity mov- 
ing at the prices which prevailed at the 
close of the previous week. 

Kerosine demand was reported bet- 
ter in some quarters and about the 
same in others. No narticular changes 
were noted in prices. 


More Gasoline Offered 


CHICAGO, Oct. 31 
HE Mid-Western gasoline market 
{ poate moderately easy early the 
last week of October, and continued in 
that condition throughout the week. 
The easiness which was apparent all 
week was the result of increased offer- 
ings which did not find ready absorption 
in the open market. As demand was 
thrown out of balance with offerings, 
the tendency to shade prevailing prices 
for all grades of gasoline became ap- 
parent. While no change was recorded 
in the low of the price ranges for third 
grade or 68 to 70 octane gasoline, never- 
theless, some sellers who had been 
quoting slightly higher prices reduced 
their asking prices to the lows of the 
ranges. 
Gasoline of 63 to 67 octane was quoted 
0.125 cent lower in all quarters. Re 
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ports late in the week were that this 
price was being shaded in some _ in- 
stances. 

Reports were that consumption, 
while still above a year ago, had fallen 
considerably the past week oi more. 
The normal seasonal decline in gasoline 
consumption was emphasized by ad- 
verse weather conditions over much of 
the middle west. 

Another contributing factor to the 
easiness of gasoline was the practice 
of some refiners to insist that resellers, 
anxious to get light fuel oils, take a 
proportionate amount of gasoline along 
with the fuel oil. As Chicago sellers 
were anxious to obtain light fuel oil 
this practice placed more gasoline in 
the hands of sellers here than ordinarily 
would be the case. 

While no change was. noted in 
prices for kerosine the past week, many 
sellers reported they were asking a 
minimum of 3.375 cents for 41-43 w.w. 
grade. In all quarters of the market 
kerosine prices were steady to higher. 


Mb A 


Prices Firm 


RICES for most products, except 
P asotine, were steady to higher in 
the Pennsylvania market the last week 
of October as demand remained active. 
While 36-40 fuel oil was the only 
product on which higher prices were 
definitely established, offerings of kero- 
since, bright stock, 600 steam refined, 
and neutral oils at the lows prevailing 
recently were diminishing. Price shad- 
ing on U. S. Motor gasoline was _ re- 
ported. 

With more 36-40 fuel oil being blended 
with kerosine for use as furnace oil 
and a steady demand from industrial 
plants absorbing about all the 36-40 
fuel oil offered, prices moved up 0.125 
cent to a minimum of 4.5 cents. A bet- 
ter than seasonal demand for cracking 
stock also tended to keep offerings at a 
minimum. 

Offerings of kerosine also were well 
held, but since jobbers’ tanks were 
well filled in anticipation of a better 
demand from the consumer, buying of 
kerosine was not as active as it had 
been earlier in the month. While some 
refiners had advanced their prices, 
others still were quoting 4.75 cents for 
15 water white as the week ended. 

Exporters have ordered out a con- 
siderable quantity of bright stock and 
some manufacturers were reported sold 
out for November. Thus, offerings of 
25 pour test No. 8 color bright stock 
were fairly scarce, but this oil was 
available to the domestic trade at 20.5 
cents. Some traders predicted that if 
export demand for bright stock was 
maintained, prices to the domestic job- 
ber might be forced higher. 

With bright stock manufacturers 
running at around capacity, demand 





for 600 steam refined also was active 
Prices were steady to higher. 

Demand for neutral oils continued 
active despite the l-cent advance made 
by refiners the previous week. Report: 
indicated that many refiners were be 
hind on their orders and were unablk 
to offer neutrals on the open market 
Most jobbers were able to get all the 
neutral they needed, but two or three 
refiners, in need of additional supplies 
reported difficulty in finding offerings 

The higher octane’ gasolines_ re 
mained fairly steady, although con 
sumption was curtailed by  colde: 
weather. Spot offerings of 65 octan: 
were generally held for 7.25 cents. U.S 
Motor was in fairly good shape as t< 
inventory position. 

Demand for wax was fairly active 
at prices prevailing recently. 


Oil Dealer Committee 
Studies Contracts 


LAKE FOREST, Illinois—Variou's 
types of contracts and leases between 
oil companies and dealers are being 
studied by the Ways and Means Com 
mittee of the National Association of 
Petroleum Retailers, according to an 
announcement made by the commit 
tee at its regular meeting here recent 
ly. 

The committee desires to have the 
advice of all prominent leaders of the 
retailers and will welcome the views 
of all retailers, according to Mel Hol- 
land, a member of the committee, “It 
is the intent of the Ways and Means 
committee to develop model contracts 
and leases,’’ Holland said, ‘‘with the 
objective of eliminating friction and 
discord from the industry. Primarily 
this is being attempted as a service to 
the retailers but it is believed that the 
entire industry will profit by it.” 


German Oil Men Visit Chicago 
CHICAGO, Nov. 2.—Six German oil 
men were Chicago visitors last Satur 
day. They came here from New York, 
and are continuing their trip to the 
Mid-Continent oil fields. 

The trip was a combination vacation 
and a hurried study of American oi! 
business methods. They planned to 
stay in America only two weeks, 

The visitors were Werner Spangen 
berg, Hamburg; Ludwig Mueller, Heil 
bron; Fritz Stenzel, Halle-Diemitz; 
Otto Lietz, Kiel; W. W. Heyokamp 
Ratzeburg; and Rudolf Greiser, Han 
over, Germany. J. Krawetz,, Phoenix 
Chemical Laboratory, acted as host 
and interpreter for the group. 

During their one day stay in Chicago 
they had explained to them the work 
ings of the Illinois Farm Supply Co 
a co-operative, visited the offices of th: 
Chek-Chart Corp., and the club room 
of the Chicago Oil Men's Club. The) 
were shown through the moder 
laboratory of the Phoenix company b) 
Mr. Krawetz. 


NATIONAL PerroLeum New: 











It 
is 


ts 


id 
ly 
to 
he 


en 
eil 
102; 
mp 
lan 
enir 
host 


aL 
ork 


Co 


F the 


yO 


The 


der! 
vy by 


New: 





REFINERY TANK CAR MARKETS 


Prices in cents per gallon, tank car lots, except where otherwise noted. Inter-refinery and export sales not included. 


Federal, state or municipal tares not included. 


Prices quoted apply on products made from legally produced crude. 





Gasoline and Naphtha 
Oklahoma Nov. 2 Oct. 26 Oct. 19 


18-54, 450 e.p. naphtha *4.50 4.75 *4.50 - 4.75 *4.50 - 4.75 


~ 


U.S. Motor gasoline, by octane numbers: 


62 octane and below 4.625- 4.75 


4.625- 4.75 4.625- 4.75 

63-67 octane. . Fs 5.00 S.3é5 5.00 - 5.375 5.00 — 5.375 

68-70 octane (regular) 5.625- 5.75 5.625- 5.75 9.625- 5.75 

60-62, 400 e.p. gasoline 4.625-— 4.75 4.625- 4.75 4.625- 4.75 

64-66, 375 e.p. gasoline 5.00 -— 5.125 9.00 — 5.125 5.00 -— 5.125 
68-70, 350-360 e.p. 

gasoline "5.00 — 5.25 *5.00 - 5.25 *3.00 - 5.25 


*Nominal. 


Western Penna. (Quotations and/or sales prices to car unloaders 


Bradford-Warren: 


52-54 naphtha 5 5.50 5.625 5.50 — 5.625 5.50 -— 5.625 
Motor gasoline: 
U.S. Motor (58-62° 9.625- 5.75 5.625-— 5.75 5.625- 5.75 
Minimum 60 octane 7.00 t.a20 7.00 - 7.125 7.00 — 7.125 
Minimum 65 octane 4.23 7.375 7.25 -— 7.375 7.25 — 7.375 
Minimum 70 octane ee iia acinar 
64-66, 390 e.p. gasoline 5. 875- 6.00 5.875-— 6.00 5.875- 6.00 
68-70, 350-360 e.p 
gasoline 6.125- 6.25 6.125- 6.25 6.125- 6.25 
Other districts: 
52-54 naphtha 5.50 5.625 5.50 5.625 5.50 — 5.625 
54-56 naphtha 3.625- 5.75 9.625- 5.75 9.625- 5.75 
Motor gasoline: ' 
U.S. Motor (58-62° 5.6235- 5.75 5.625- 5.75 >.625- 5.75 
Minimum 60 octane 7.00 7.425 7.00 — 7.125 7.00 - 7.125 
Minimum 65 octane 7.25 -— 7.375 7.25 — 7.375 7.25 -— 7.375 


teense fn <.cacy s6¢eesecviel  ‘cecadooeee 


64-66, 390 e.p. gasoline 5. 875- 6.00 5.875- 6.00 5.875- 6.00 
68-70, 350-360 e.p 
gasoline 6.125- 6.25 6.125- 6.25 @.125- 6.25 
California (3c tax to be added to prices if used in state 


54-58 U.S. Motor, 437 
e.p. for in-state ship- 


ment... 8.00 8.50 8.00 — 8.50 8.00 -— 8.50 
54-58 U.S. Motor, 437 

e.p. for outside state 

shipment 8.00 — 8.50 8.00 — 8.50 8.00 - 8.50 
58-61, 375-400 e.p. 

gasoline, 65 octane 

and above.... 8.25 9.00 8.25 - 9.00 8.25 -— 9.00 


(North Texas (F.o.b. Wichita Falls district for shipment to Texas 
and New Mexico destinations; Group 3 prices quoted on northern shipments). 


U.S. Motor gasoline, by octane numbers: 


62 octane and below 4.625- 4.75 4.625- 4.75 4.625- 4.75 
63-67 octane..... 5.00 -— 5.25 5.00 — 5.25 5.00 —- 5.25 
68-70 octane (regular) 5.625- 5.75 9.625- 5.75 >.625- 5.75 
60-62, 400 e.p. gasoline 1.75 4.75 4.75 


64-66, 375 e.p. gasoline t.875—- 5.00 


4.875- 5.00 


68-70, 350-360 e.p. 
gasoline 29.00 -— 5.125 9.00 -— 5.125 53.00 - 5.125 
Kansas (F.o.b. refinery, Kansas destination 


U.S. Motor gasoline, by octane numbers: 
62 octane and below 4. 875- 5.00 
63-67 octane if 

68-70 octane (regular 5. 875- 6.00 5.875- 6.00 5.875- 6.00 
60-62, 400 e.p. gasoline 1.875- 5.00 4.875- 5.00 4.875- 5.00 


*This price discontinued due to thinness of open market sales 


4.875-— 5.00 4.875- 5.00 
* * 


tWest Texas and New Mexico 
refineries for unrestricted shipment 


(F.o.b. W. 


U.S. Motor gasoline, by octane numbers: 


62 octane and below $.625- 4.75 4.625-.4.75 4.625- 4.75 
63-67 octane 5.00 3.25 >. 00 $.25 9.00 - 5.25 
68-70 octane (regular 5.625- 5.75 >.625- 5.75 9.6235- 5.75 


jEast Texas (F.o.b. East Texas refinery for unrestricted shipment 


U.S. Motor gasoline, by octane numbers: 


62 octane and below *$.50 *4.625 *4.625 
60-62, 400 e.p. gasoline *4 50 1.625 4.625- 4.75 1.625 6.75 


*Nominal. 


North Louisiana’ (For Louisiana and Arkansas destination 


U.S. Motor gasoline: 


62 octane and below 5.50 5.50 5.50 
63-67 octane 6.25 6.25 6.23 
68-70 octane (regular) 6.50 6.50 6.50 


tRetfiners generally receive from 0.25¢ to O0.5c per gallon 
casoline and kerosine for local or differential territory shipment 





Texas and N. Mex. 


more for 


Nov. 2 Oct. 26 Oct. 19 


irkansas For Arkansas and Louisiana destination 


U.S. Motor Gasoline: 


62 octane and below 5.50 5.50 5.50 
63-67 octane : 6.25 6.25 6.25 
68-70 octane (regular). 6.50 6.50 6.5 
Ohio (Quotations of S. O. Ohio. Delivered any point in Ohio 
U.S. Motor gasoline 8.375 8.375 8.375 
Above 65 octane no 8.625 8.625 8.625 


Natural Gasoline 


Prices shown f.0.b. Group 3 and Breckenridge represent majority of 
sales made on dates shown to blenders on the freight basis shown below, 
although shipments may originate in other manufacturing districts, such 
as East Texas, Panhandle, Southwest Texas or Kansas). 

F.o.b. Group 3 
Grade 26-70 $50 4.50 4.50 


F.o.b. Breckenridge 
Grade 26-70 $. 


te 
_ 
to 
vw 
— 
to 
vw 


California (F.o.b. plants in Los Angeles basin 
75-85, 375-390 e.p. for 


blending S.00 8.00 7.75 8.00 7.75 -— 8.00 


Kerosine 
Western Penna. 


Quotations and/or sales prices to car unloaders 


Bradford-Warren 


15 w.w. kerosine 1.75 1.875 4.75 -— 4.875 4.75 -— 4.875 

16 w.w. kerosine $ 875- 5.00 4.875- 5.00 4.875- 5.00 

17 w.w. kerosine 5.00 3.529 5.00 -— 5.125 5.00 —- 5.125 

Other districts: 

15 w.w. kerosine 4.75 4.875 4.75 — 4.875 4.75 -— 4.875 

16 w.w. kerosine $ 875- 5.00 4.875- 5.00 4.875- 5.00 

17 w.w. kerosine 5.00 2.125 5.00 9.125 5.00 - 5.125 
Oklahoma 

11-43 w.w. kerosine 3.375-— 3.50 3.25 - 3.375 3.125- 8.25 

12-14 w.w. kerosine 3.50 3.625 3.375- 3.50 8.25 -— 3.50 
Kansas (F.o.b. refinery Kansas destination 

41-43 w.w. kerosine 3.50 3.625 3.50 - 3.625 8.25 - $.50 

12-114 w.w. kerosine 3.625- 3.75 3.625- 3.75 8.50 - 3.625 


(North Texas (F.eb. Wichita Falls district or shipment to Texas 
and New Mexico destinations; Group 3 prices quoted on northern shipments 
11-13 w.w. kerosine 3.50 


3.375- 3.50 3.125- 3.375 


(East Texas (F.o.b. Kast Texas retinery for unrestricted shipment 


»-- 


11-43 w.w. kerosine *3 375 *3.25 - 
*Nominal 


3.375 


*3.125 


North Louisiana For Louisiana and Arkansas destination 


11-43 wow. kerosine 3.75 3.875 3.75 -— 3.875 $.75 = §.875 


irkansas (For Arkansas and Louisiana destination 


11-13 wow. kerosine *t.00 4.25 


*Only one refiner quoting 


*4.00 - 4.25 *4.00 - 4.25 


California F.o.b. California refineries 


38-40 wow. kerosine + 00 5.00 4.00 — 5.00 4.00 —- 5.00 


Gas and Fuel Oils 


Western Penna. (Quotations and or sales prices to car unloaders 


Bradford-Warren 


36-40 fuel oil $50 1.625 4.375- 4.50 4.375- 4.50 
Other districts: (Excluding Pittsburgh District’ Prices 

36-40 fuel oil 150 4.625 4.375- 4.50 £.375- 4.50 

Oklahoma F.o.b. Oklahoma = refineries 

No. L white fuel oil B.Dte 3.23 = 3.375 3.125- 3.375 
No. Ll straw fuel oil 20 ‘3 3.125-— 3.375 3.00 -— 3.25 
No. 2 straw fuel oil ia 3.125- 3.25 2.875- 3.00 
No. 2 dark fuel oil 3.125-— 3.25 3 00 3.25 2.875- 3.00 
U. G. L. gas oil 2.625 2.625 2.50 -— 2.625 


(Continued on next page) 
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REFINERY TANK CAR MARKETS 


Prices in cents per gallon, tank car lots, except where otherwise noted. 


Prices quoted apply on products made from legally produced crude. 


Inter-refinery and export sales not included. Federal, state or municipal tazes not included. 








Oklahoma (cont'd) 


Nov. 2 Oct. 26 Oct. 19 
Fuel oils: (Prices per barrel of 42 U.S. gallons) 
en dl eee 3.00 3.125 2.875- 3.125 2.875- 3.00 
_. SASS eee $1.05 —$1L.10 $1 05 -$1.10 $1.05 -$1.10 
| AE errata $0.75 -$0.775 $0.75 -$0.80 $0.75 -$0.80 
_ re $0 .725-$0.775 $0.725-$0.775 $0.725-$0.775 
| Rs eee $0 .625-$0.65 $0 .625-$0.65 $0 .625-$0 .65 
Kansas _ (F.o.b. refinery, Kansas destination) 
No. 1 p.w., fuel oil... . 3.50 — 3.625 3.50 - 3.625 3.375- 3.50 
18-22 Reel oil (per bbl.) $0.75 —$0.80 $0.75 -$0.80 $0.75 -$0.80 
10-14 fuel oil (per bbl.) $0 .725-$0.75 $0 .725-$0.75 $0.70 —$0.725 


North Texas (F.o.b. Wichita Falls district for shipment to Texas 
and New Mexico; Group 3 prices quoted on northern shipments). 


No. 1 straw, fuel oil... 3.25 -— 3.375 3.125- 3.25 3.00 — 3.125 
No. 1 white, fuel oil. . . 3.375- 3.50 3.25 - 3.50 3.125- 3.25 
Jee Be eee 2.50 — 2.625 2.50 - 2.625 2.50 -— 2.625 
No. 2 fuel oil........ "3 25 *3.125- 3.50 *3 00 

24-26 fuel oil (per bbl.) $0 .675-$0.70 $0.675-$0.70 $0 .675-$0 .70 


18-22 fuel oil (per bbl.) 
*Nominal. 


$0.60 -$0.65 $0.60 -$0.65 $0.60 —$0.65 


West Texas (F.o.b. West Texas refineries for unrestricted shipment). 


of 2 ere *3.125- 3.25 *3.00 -— 3.125 *3.00 
18-22 fuel oil (per bbl.) $0.675-$0.70 $0. 675-$0.70 $0 .675-$0.70 

*Nominal. 

East Texas (F.o.b. East Texas refineries for unrestricted shipment). 
No. 1 white, fuel oil. *3.25 - 3.375 *3.125- 3.25 *3. 00 - 3.125 
U.G.I. gas epee 2.50 - 2.625 2.50 2.50 
No. 2 fuel oil..... *3.125- 3.25 *3 00 *3 00 
24-26 fuel oil (per bbl.) $0.65 -$0.675 $0.65 -$0.675 $0.65 -$0.675 
20-24 fuel oil (per bbl.) $0.65 $0.65 $0.65 


*Nominal. 


North Louisiana (For Louisiana and Arkansas destination). 


No. 2 fuel oil........ 3.125- 3.25 3.00 - 3.125 3.00 —- 3.12 
U.G.1. gas oil........ 2.625 2.625 2.625 
20-24 fuel oil (per bbl.) $1.05 -$1.10 $1.05 -$1.10 $1.05 -—$1.10 
16-20 fuel oil (per bbl.) $0.95 -$L.00 $0.95 -$1.00 $0.95 -$1.00 
10-14 fuel oil (per bbl.) $0.70 -$0.75 $0.70 -$0.75 $0.70 -$0.75 


Arkansas (For Arkansas and Louisiana destination) 
No. 2 fuel oil........ 3.25 73.25 #335 
28-30 gas oil, zero. *3 00 *3.00 *3 00 
20-24 fuel oil (per bbl. ) $0 .825-$0 875 $0.825-$0.875 $0. 825 >-$0. 87: 
16-20 fuel oil (per bbl.) $0.725-$0.775 $0.725-$0.775 $0.725-$0.775 


10-14 fuel oil (per bbl.) $0.60 -—$0.65 $0.60 -—$0.65 
*Only one refiner quoting. 


$0.60 -—$0.65 


California 
San Joaquin Valley, per bbl.: 
Grade C fuel oil... ... $0.70 -$0.75 $0.70 -$0.75 $0.70 -$0.85 
Diesel fuel oil........ $0.95 -$1.47 $0.95 -$1.47 $0.95 -$1.47 
Stove distillate....... $1.20 —$1.89 $1.20 -$1.89 $1.20 -$1.89 
Los Angeles, per bbl.: 
Grade C fuel oil...... $0.70 -$0.95 $0.70 -$0.95 $0.70 -$0.95 
Diesel fuel. ......... $0.95 -$1.47 $0.95 -$1.47 $0.95 -$1.47 
Stove distillate....... $1.25 -$1.89 $1.20 -$1.89 $1.20 -$1.89 
San Francisco, per bbl.: 
Grade C fuel oil... . .. $1.00 $1.00 $1.00 
Diesel fuel. severe $1.68 $1.68 $1.68 
Stove distillate. . $2.10 $2.10 $2.10 


Neutral Oils 


Western Penna. (Quotations and/or sales prices to car unloaders) 
Viscous Neutrals (Viscosity at 70° F.) 


200 Vis. (180 at 100°) No. 3 color, 420-425 flash: 
0 pour test....... 24.50 -25.00 24.50 -25.00 23.50 -24.00 
19 pour test....... 23.50 -24.00 23.50 —24.00 22.50 -23.00 
1S pour test....... 23.00 -23.50 23.00 -23.50 22.00 -22 .50 
25 pour teat....... 22.00 -—22.50 22.00 -22.50 21.00 -21.50 


180 Vis. (165 at 100) No. 3 color, 410-415 flash: 


25 pour test....... 21.00 -21.50 21.00 -21.50 20.00 -20.50 


150 Vis. (143 at 100) No. 3 color, 400-405 flash: 


0 pour test....... 21.00 -21.50 21.00 -21.50 20.00 —20.50 
10 pour test....... 20.00 -20.50 20.00 -20.50 19.00 -19.50 
15 pour test....... 19.50 -20.00 19.50 -20.00 18.50 -19.00 
25 pour test....... 18.50 -19.00 18.50 -19.00 17.50 -18.00 
South Texas (F.o.b. South Texas refineries, for domestic shipment) 
Vis. Color 
Pale Oils: (Viscosity at 100° F.; pour test 0) 
100 No. 14%-2..... 1.50 — 5.00 4.50 - 5.00 4.50 - 5.00 
200 No. 2-3...... 6.50 - 7.00 6.50 - 7.00 6.50 — 7.00 
dS eae 7.00 -— 7.50 7.00 - 7.50 7.00 — 7.50 
500 No. 244-3 %..... 8.00 — 8.50 8.00 - 8.50 8.00 - 8.50 
750 No. 3-4......... 8.50 — 9.00 8.50 -— 9.00 8.50 - 9.00 
1200 No. 3$-4,........ 9.00 — 9.50 9.00 -— 9.50 9.00 - 9.50 
eee 9.25 -10.00 9.25 -10.00 9.25 -10.00 
Red Oils: 
200 No. 5-6......... 6.50 — 7.00 6.50 - 7.00 6.50 - 7.00 
300 No. 5-6......... 7.00 — 7.50 7.00 -— 7.50 7.00 -— 7.50 
500 No. 5-6......... 8.00 - 8.50 8.00 -— 8.50 8.00 - 8.50 
eee 8.50 — 9.00 8.50 -— 9.00 8.50 - 9.00 





Nov. 2 Oct. 26 
5300 No, 5-6. 2.5.2... 9.00 -— 9.50 9.00 — 9.50 
et a 9.25 -10.00 9.25 -10.00 


Oct. 19 
9.00 — 9.50 
9.25 -10.00 


Note: South Texas red oil prices shown above cover oils with green cast ; 


blue cast red oils are slightly lower in some cases. 


Mid-Continent 
represent majority of quotations) 
0 to 10 Pour Point: 


Pale Oils 

Vis. Color 

60-85—No. 2....... 3.20 | 
86-1L10O—No. 2...... 5.75 ~ oe i 
ae ae 8.50 8.50 
180—No. 3.......... 9.50 9.50 
ZOO—No. 3... cca. 8.00 -10.00 8.00 -10.00 
BOO—=INO: Sa cc ccc cee 9.00 —11.00 9.00 -11.00 
ZBO—NO. 8.5. ik cee 11.00 —12.00 11.00 -—12.00 
300—No. 3.......... 12.50 12.50 
Red Olle: 

dae 8.50 8.50 
200—No. 3 eRe eiee 7.00 —- 9.00 7.00 — 9.00 
SEONG: 5... cc ccs 8.00 -10.00 8.00 -10.00 
280—No. 5.......... 10.00 -11L.00 10.00 -11.00 
SOO—=NO. 5... 6.500 bi 25 1 25 


Note: Viscous and non-viscous oils, 


(Viscosity at 100° F.; F.o.b. Tulsa basis. 


Prices 


eoou 
uw 
— 


10.00 
11.00 
11.25 


15 to 25 pour point are generally 


quoted 0.5c under 0 to 10 pour point oils. Viscous oils (150-300 vis.), No. 4 
color, are generally quoted 0.5c above No. 5 color oils. 

Chicago (F.o.b. Chicago District refineries) (Vis. at 100° F.) 
Pale Oils, *15 to 30 pour point: 
Vis. Color 
60-85—No. 2....... 6.50 6.50 6.50 
86-110—No. 2...... 7.00 7.00 7.00 
1ISO—No. 3.......... 7.50 +7 .50 9.00 
180—No. 3.......... 8.00 18.00 16.00 
> oy Aman eee 8.50 18.50 10.50 
250—No. 3... 2.000 9.50 +950 11.50 
Red Oils, *15 to 30 Pour Point 
mer» ee 7.50 t7.50 9.00 
200—No. 5.......... 7.50 7.50 9.50 
250—No. S.......... 8.50 18.50 10.50 
SOONG: Bos ee icesse 10.50 +10.50 11.50 
300—No. S.......6.. 11.00 TLL.O00 12.00 


*Oils with 0-10 pour point are quoted at 0.5c higher. To obtain prices 


delivered in Chicago, add 0.25c per gal. 


+Correction: 
in Oct. 


These prices correct for Oct. 
28 issue, page 66. 


California 


Neutral oils not now being quoted. 


Cylinder Stocks 


26 instead of prices as shown 


(F.o.b. California refineries; Viscosity at 100° F.) 


20.00 


17.00 
16.50 
16.00 
16.00 


16.00 
15.50 
15.00 
- 6.00 


~ 8.00 


, Mid-Continent (F.o.b. Tulsa basis. Prices represent quotations and 
sales) 
Bright Stocks: 
190-200 Vis. at 210° D 20.00 20.00 
150-160 Vis. at 210° D: 
0 to 10 pour test. . 17.00 17.00 
10 to 25 pour test 16.50 16.50 
25 to 40 pour test. . 16.00 16.00 
150-160 Vis. at 210° E 16.00 16.00 
120 Vis. at 210° D: 
0 to 10 pour test. 16.00 16.00 
10 to 25 pour test. 15.50 15.50 
25 to 40 pour test. 15.00 15.00 
600 Stm. Rfd. Dark 
We 5.50 - 6.00 5.50 - 6.00 
600 ng Rfd. Olive 
oo EERO ree 6.75 — 8.00 6 75 — 8.00 
631 Steam Refined . *13 00 *13.00 
eee 3.25 3.3735 3.25 - 3.375 


og one refiner quoting. 


Chicago (F.o.b. Chicago district refineries) 
Unfiltered Steam Refined: 


2 LEE C TOES 9.00 9.00 
_. SEAS 10.00 19.00 
eer 11.00 11.00 
Bright stocks, 160 vis. at 210 No. 8 color: 

0 to 10 pour point 18.75 *18.75 
15 to 25 pour point 18.25 *18 25 
30 to 40 pour — rt. 45 "Li 75 

E filtered Cyl. Stock . 14.50 14.50 


To obtain prices delivered in Chicago, add 0.25c per gal. 


*Correction: These prices correct for Oct. 26 and Oct. 
as shown on page 66 of Oct. 


Western Penna. 

car unloaders) 
600 stm. rfd. filterable 12.50 ~—13.00 12. 
650 steam refined. 14.00 -14.50 


50 -13.00 
14.00 -14.50 


(Continued on next page) 


75 
*13.00 
25 - 3.375 


(Viscosity at 210°) 


9.00 
10.00 
11.00 


*18 75 
*18 2: 
*17.75 


145 


19, instead of prices 
26 issue and page 88 of Oct. 19 issue. 


(A.S.T.M. tests; quotations and/or sales prices to 


12.50 -13.00 
14,00 -14.50 
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REFINERY TANK CAR MARKETS 


Prices in cents per gallon, tank car lots, except where otherwise noted. Inter-refinery and export sales not included. Federal, state or mun icipal lares not included. 
Prices quoted apply on products made from legally produced crude. 





Cylinder Stocks (cont’d) | Wax 


Western Pennsylvania (cont'd) 


Nov. 2 Oct. 26 Oct. 19 
Nov. 2 Oct. 26 Oct. 19 Western Penria. (Per pound, f.o.b. New York) 

ee 15.00 —15.50 15.00 -15.50 15.00 -15.50 122-124 wh. d 
4, 17.00 -17.50 17.00 -17.50 17.00 -17.50 " scale, jan....... 2.40 - 2.45 2.40 -— 2.45 2.40 —- 2.45 
600 Warren E........ 16.00 -16.50 16.00 -16.50 16.00 -16.50 124-126 wh. crude 

, s scale, A.m.p........ 2.45 2.50 2.45 - 2.50 2.45 -— 2.50 
Bright stock, 145-155 vis. at 210°, 540-550 flash, No. 8 color: pon os ” P 4 7 , le: i i s ™ “a 

23 50 2. ) ec 9) ec ae anome (Per poun In parre >; In a tew instances, per poun in 

15 pour test..../)) 32.30 33:00 32°30 -33'00 32.30 28:00 | burlap bags; fo.b. Oklahoma refineries) 

20 pour test... .... 21.50 -22.00 21.50 -22.00 21.50 -22.00 124-126 wh. crude 

25 pour test....... 20.50 -21.00 20.50 -21.00 20.50 -21.00 scale, A.m.p........ 2.60 — 2.625 2.50 - 2.625 2.50 - 2.60 


Chicago (F.o.b. Chicago district refineries, in cents per pound, in 


Petrolatums bags, carload lots. Melting points are E.M.P. (A.S.T.M.) methods; add 3° 


F. toc ‘rt into A.m.p.) 
Western Penna. (Per pound, in barrels, carload lots, f.o.b. Penna. F lly sore ibis 
refinery. In tank cars, 0.5c per pound less. Quotations are from majority a a 
of petrolatum makers). RI aloo dos atin 4.65 





4.75 4.65 - 4.75 4.65 -— 4.75 
z 95 | | rere 90 5.00 - 5 - 5 

ee: .-:----- 6.625 6.635 6.625 Si Se 503-313 §.05-515 3.05 — 5:15 

———. + 625 4 625 4625 erie 5.45-5.55 *5.45- 5.55 5.45 - 5.55 

Light Amber......... 2°75 2°75 2°75 OE Rr rere *5.70 - 5.80 *5.70- 5.80  *5.70 - 5.80 

eo 2 50 2 50 2 50 i. pee *6 45 6.55 *6 45 6.55 *6.45 — 6.55 
WE ia 8b Se wea 2.00 - 2.125 2.00 — 2.125 2.00 — 2.125 | *Same prices quoted in bags or slabs loose. 

| 








MID-WESTERN TANK CAR MARKETS 


Prices in cents per gallon, except where otherwise noted, in tank car lots, representing ma jority of sales made by Chicago sellers, from legally produced crude 
to jobbers on Group 3 (Oklahoma) freight basis, although shipments may originale in other South-western or Mid- western refining districts. 
Prices do not include state or federal tares. 























| 
° Nov. 2 Oct. 26 Oct. 19 
Gasoline | No. 2 straw..........  3.00—3.125 3.00-3.125 2.875- 3.00 
| j » » 75 « 7¢. 
U. S. Motor gasoline: Nov. 2 Oct. 26 Oct. 19 a dark.......... asta tm. | Cee 
62 octane and below.. 4.50 — 4.75 4.50 - 4.75 4.50 - 4.75 | No. 4 (per bbl.)...... $0.95 -$1.00 $0.95 -$1.00 $0.95 -$1.00 
63-67 octane......... 4.75 — 5.25 4.875- 5.25 4.875- 5.25 | No.5 (per bbl.)...... $0.725-$0.75 $0.725-$0.75  $0.725-$0.75 
oo —— (regular). 5.375- 5.625 5.375- 5.625 5.375- 5.625 | 
. Ge cesies 4.50 - 4.75 4.625- 4.75 4.625- 4.7 | ial: 
64-66, 375 ep........ 5.00- 5.1 $.00-S138 5.00-5.195 | = 
68-70, 350-360 e@.p..... 9.125- 5.25 5.125- 5.25 5.125- 5.25 No. 4 (per bbl.)...... $0.85 -$0.90 $0.85 -$0.90 $0.85 -$0.90 
No. 5 (per bbl.)...... $0.65 -$0.675 $0.65 -$0.675 $0.65 -$0.675 
No. 6 (per bbl.)...... = $0.575-$0.60 $0 .575-$0 60 $0 .575-$0 .60 
P U.G.E. BOO GHB. inc cus 2.50 -— 2.625 2.50 — 2.625 2.50 -— 2.625 
Kerosine 
41-48 w.w.... 3.23 3.375 3.25 -— 3.375 3.125- 3.25 
iW. Z jta~ 3.5 75- 3.5 3.25 - 3.5 | 
42-44 w 3.375 3.50 3.375- 3.50 3 > 3.50 Naphtha and Solvent 
? Stoddard solvent. .... 6.875 6 6.875 
_p - 990 7 ¢ 7 27¢ 
Fuel and Gas Oils’ - V. M. & P. naphtha. . 7.375 7. 7.375 
. Cleaners’ naphtha... . 7.375 7 7 375 
Domestic: Mineral spirits....... 6.375 6 6.375 
No. 1 prime white. ... 3.25 3.375 3.25 — 3.375 3.125- 3.25 Rubber solvent....... 7.375 es 7.375 
No. 1 straw.......... 3.125— 3.25 3.125- 3.25 3.00 - 3.125 | Lacquer diluent...... 8 375 8.: 8.375 
DAILY GASOLINE PRICES 
Daily range of gasoline prices (cents per gallon) in tank cars, as reported in PLATT’S OILGRAM, (Week Ended Oct. 30, 1936) 
U. S. Motor, 62 octane and below: Oct. 26 Oct. 27 Oct. 28 Oct. 29 Oct. 30 
EDGR RE ERE ee er ra 14.625 t4.625 4.50 4.50 t4.50 
WENN. Sic cars cod awa k CERES AE RRO 4.625- 4.75 4.625- 4.75 4.625- 4.75 4.625- 4.75 4.625- 4.75 
INN ba. ba sine nok awe sle alae ones eda 4.625- 4.75 4.625- 4.75 4.625- 4.75 4.625- 4.75 4.625- 4.75 
NSS cate ra de dc lena BG bral Wha ow Gwe eran 4.625- 4.75 4.625- 4.75 4.625- 4.75 4.625- 4.75 4.625- 4.75 
Mid-Western (Group 3 basis)... ............. 4.50 - 4.75 4.50 - 4.75 $4.50 -— 4.75 4.50 4.75 4.50 — 4.75 
U. S. Motor, 63-67 octane: 
WENN oni.) aaa s OF a GUN E EER wolen enue 5.00 - 5.25 5.00 -— 5.25 5.00 -— 5.25 5.00 - 5.25 5.00 - 5.25 
oR rae eee oer: 5.00 - 5.25 5.00 - 5.25 5.00 - 5.25 5.00 -— 5.25 5.00 -— 5.25 
NS cient eG) io a a on cc Daa are ke 6 aed 5.00 -— 5.375 5.00 — 5.375 5.00 -— 5.375 5.00 — 5.375 5.00 — 5.375 
Mid-Western (Group 3 basis). ............... 4.875- 5.25 4.75 - 5.25 4.75 -— 5.25 4.75 - 5.25 4.75 -— 5.25 
U.S. Motor, 68-70 octane (regular): 
MURMUR eS nan aeco aed eek wksiea tes 5 .625-— 5.75 5.625- 5.75 5 .625- 5.75 5.625- 5.75 5 .625— 5.75 
Lo See ae pee 5.625- 5.75 5.625- 5.75 5.625- 5.75 §.625- 5.75 5.625-— 5.75 
rh ish cL ae Eek 2. olny kd oid Wiehe kn h% 5 .625-— 5.75 5.625- 5.75 5.625- 5.75 5.625- 5.75 3.625- 5.75 
Mid-Western (Group 3 basis)................ 5.375- 5.625 5.375- 5.625 5.375- 5.625 5.375- 5.625 5.375- 5.625 
Motor Gasoline, 60-64 octane 
BOO AMTINNEINE Soo 8 5:4 60) v.66 ca ek She ka ew meisis 6.25 - 6.50 6.25 -— 6.50 6.25 -— 6.50 6.25 - 6.50 6.25 — 6.50 
he ee ec eee 6.50 6.50 6.50 6.50 6.50 
ROUUIIONG CNOERIOE. 5 cic ceccc cc ccwcctccscecece 6.50 6.50 6.50 6.50 6.50 
Motor Gasoline, 65 octane & above 
poe OS ee ee 6.50 - 6.75 6.50 6.75 6.50 — 6.75 6.50 — 6.75 6.50 — 6.75 
WIE CUNERIOBS v5 coc exes esccciscecsas 6.50 — 6.75 6.50 — 6.75 6.50 - 6.75 6.50 — 6.75 6.50 — 6.75 
Baltimore district... ... ....6.00.50005 6.50 — 6.75 6.50 6.75 6.50 — 6.75 6.50 - 6.75 6.50 — 6.75 
). S. Motor Gasoline, 58-62° 
Bradford-Warren (Western Penna.)........... 5.625- 5.75 >.625- 5.75 5.625- 5.75 §.625-— 5.75 §.625-— 5.75 
Other districts (Western Penna.).............. 5.625-— 5.75 5.625- 5.75 5.625- 5.75 5.625- 5.75 5.625- 5.75 
Motor Gasoline, Minimum 60 octane 
Bradford-Warren (Western Peana.)........... 7.00 -— 7.125 7.00 7.125 7.00 - 7.125 7.00 - 7.125 7.00 7.325 
Other districts (Western Penna.).............. 7.00 — 7.125 7.00 7.125 7.00 - 7.125 7.00 7.125 7.00 —- 7 5 
Motor Gasoline, Minimum 65 octane 
Bradford-Warren (Western Penna.)........... t.2a = 2 375 > t.a0 t.aee 1.20 = tigen 7.25 - 7.375 2 7,005 
Other districts (Western Penna.)..... 7.26 7.375 7.20 7.375 1.2% = t.375 1.428 = t.3i9 1.400 7.375 
*For shipment to Texas and New Mexicx oO deationtions: Group 3 prices are quoted on northern shipments. 
tNominal. 
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TANK WAGON, SERVICE STATION 


Taz colamn includes 1c federal tar, stale gasoline taz, also city and county tares as indicated in footnotes, and inspection fees, as shown in general footnote. These 
prices in effect Nov. 2, 1936, as posted by principal marketing companies at their headquarters offices, 


MARKETS 


but subject to later corrections 





S. O. New Jersey 


Essolene 
Consumer Kero- 
Tank Dealer Tax- Posted sine 
Car T.W. es S.S. T.W. 
Atlantic City, N.J... 7.5 9 4 * 9 
Newark, a. 7 8.5 4 od 7.5 | 
Annapolis, aig 8.1 9.6 5 * 10 
Baltimore, Md...... 7.5 9 5 * 8 | 
Cumberland, wea... 9.2 WS 5 * 10 | 
Washington, D.C... 7.5 9 3 is.5 9 | 
Denvae, Va....... 8.7 11.2 6 20.7 12.9 
Norfolk, Va........ 7.5 10 6 19.5 12.5 
Petersburg, Va..... 7.8 326.3 6 9:8 11.7 
Richmond, Va...... 7.8 10,3 6 19.8 11.7 
Roanoke, Va....... 4 1.5 6 2 12.9 
Charleston, W. Va... 8.3 10.8 5 * 12.6 | 
Parkersburg, W. Va. 7.6 10.1 5 * 1.2) 
Wheeling, W. Va.. 8.5 10 5 * 12.2 
Charlotte, N.C.. Se: 36.4 7 * 12.6 
Hickory, N. as . 9.4 11.9 7 * 13 | 
Mt. Airy, N. C.. S23 Ti:7 7 * 142.8) 
Raleigh, N. C. , 8s 7 * i} 
Salisbury, N. C.. 9 2.5 7 * 12.7 | 
Charleston, te Te 7.5 10 Fs 20.5 21.2) 
Columbia, 8S. C...... 8.5 11 7 2S 2.1 
Spartanburg, SC... 92 11:7 7% 22.2 42:9 


*S. O. New Senee cranfenel stations to dealers; | 
no prices available. 

Price basis to undivided dealers: Dealer t.w. price | 
less 0.5c per gal. 

Price basis to commercial consumers: Beginning 
Feb. 11, 1935, all new commercial consumers will be 
signed on following differentials over tank scar 
price, on yearly purchases: up to 35,999 gals., 2.5c 
over t.c.; 36,000 to 119,999 gals., 2c; 120,000 to 
239,999 gals., 1.5c; 240,000 to 479,999 gals., lc; 
and over 480,000 gals., 0.5c. 

Above prices apply only when deliveries are 
made in lots of 50 or 100 gais. at one time, depend- 
ing on region in which deliveries are made. 

If deliveries are made in less than these minimum 
quantities, 's.s. price at time and .place of delivery 
applies. 

Non-contrac >t customers will be billed at 2 
tank car price at time and place of delivery. 

Kerosine Discount: 1c off t.w. price for 25 gals. 
or more, under contract thru territory (Baltimore 
City contract not necessary) except no discount 
in state of New Jersey. 


.5e over 


Socony-Vacuum Oil Co., 
Inc. 


(S. O. New York Division) 
Socony Mobilgas 





Total 
“Split” “Split” Kero- 
Dealer Tax- Dealer sine 
T.W. es T.W. fS.S. T.W. 
Metropolitan N. i. City: 
Boroughs of Man- 
hattan, Bronx and 
Brooklyn (Kings 
and Queens) . 8.7 *4 12.7 7.25 
Borough of Rich- 
mond (Staten Is.). 9 *4 13 7.25 
Albany, N. Y. = 7 4 12.7 7.40 
Binghamton, ee 4 14 9 
SS a ee 4 5 4 3.5 8.25 
Jamestown, N. Y,...10 4 14 8.25 
Plattsburg, N. Y.... 9.7 4 13.7 8.75 
Rochester, N. Y..... 9.5 4 13.5 8.25 
Syracuse, N. Y...... 9.5 4 13.5 8.75 
Danbury, Conn..... 9 4 13 8 
Hartford, Conn..... 8.9 4 12.9 7 
New Haven, Conn... 8.8 4 12.8 7.5 
Bangor, Me..... ..10 5 15 8 
Portland, Me....... 9.5 5 14.5 q.t0 
Boston, Mass....... 8.5 4 12.5 7.5 
Concord, N. H...... 10.5 5S 15.5 8.5 
Lancaster, N. H.....11.5 5 16.5 9.5 
Manchester, N. H.. .10 5 15 8 
Providence, R. 1..... 8.5 3 4.5 7.25 
Burlington, Vt...... 9.7 5 14.7 8.75 
Rutland, Vt........10 5 15 8.5 
*Plus 2% city sales tax computed at time of 
each sale. 


tSoc ony-Vacuum transferred stations to dealers; | 
no prices available. 

Price basis to undivided dealers: 
“split” dealer t.w. 

To commercial consumers: Effective Feb. 4, 1935, 
covering yearly purchases, billed at posted tank 


0.5c less than 


car price, plus these differentials: 2.5c for delivery 
of 1,200 to 36,000 gals. ; ; plus 2c, for 36,000 to 120,- 
000 gals.; plus 1.5c for 120,000 to 240,000 gals. ; 
plus lc for 240,000 to 480.000 gals.; plus 0.5c for 
480,000 gals. and over. Those buying less than 
1,200 gals. yearly, get retail s.s. price. 


Atlantic Refining 


Atlantic White Flash Plus Gasoline 


included in above price. 

**Atlantic Refining transferred 
dealers; no prices available. 

Dealer discounts: on Atlantic White Flash Plus 
gasoline, thru territory, except Philadelphia: 
divided dealers, price equal to 3.5c off posted s s. 
price; undivided dealers, price equal to 4c off 
posted s.s. price; authorized dealers contracts pre- 
vious to Aug. 19, 1933, price equal to 3c less than 
posted s.s. price, plus Ic rental; at Philadelphia, 
delivered t.w. price to 100% dealers 8c, and to 
split dealers, 8.5c, effective Oct. 7. 

Price basis to commercial consumer: Effective 
Oct. 1, 1935, on yearly gasoline purchases based on 
posted tank car prices plus following amounts: 
1,200 to 36,000 gals., 2.5c over t.c.; 36,000 to 120,- 
000 gals., 2c; 120,000 to 240,000 gals., 1.5c; 240,000 
to 480,000 gals., 1c; 480,000 gals. and over, 0.5c. 


S. O. Ohio 


stations to 


Sohio X-70 Gasoline 
Total 
Con- Con- 
sumer sumer 
T.W. Tax T.W. 
Ohio Statewide... ... Zo S 17.5 z 3:5 


Counties below statewide gasoline schedule: 
Ashtabula, Butler, Champaign, Clarke, Clermont, 


Columbiana, Darke, Defiance, Fayette, Fairfield, 
Franklin, Greene, Hamilton, Jefferson, Knox, 
Licking, Lucas, Madison, Mahoning, Miami, 
aig ina Pickaway, Preble, Ross, Trumbull 
and Warren. 11.5 5 16.5 
Paulding............ ll 5 16 

Renown (Third Grade Gasoline) 
Ohio Statewide. ..... 12 5 17 t 
Counties below statewide gasoline schedule: 
Butler, Clermont, Darke, Hamilton, Greene, 
Miami, Montgomery, i.e << 4 arren: 

Oe oe re er 11.5 6 ace 
Ashtabula, Champaign, C og ” (Chalhsensiiiates 
Defiance, Fairfield, Fayette, Franklin, Jefferson, 
Knox, Licking, Lucas, Madison, Mahoning, Picka- 
way, Ross and Trumbull: 

nee 5 16 
Paulding peas ahakee 9 5 14 
Counties above statew 7 se schedule: 
Hocking and Summit 12.5 5 iS 


ainies Prices 
(Off Statewide Level) 

Kerosine prices are off statewide level in the 
folowing counties: 
DN Bos Keio Saxe ews pmaes hem aawwes 
Allen, Ashtabula, Auglaize. Champaign, Columbi- 
ana, Darke, Fulton, Hancock, Hardin, Henry, 
Logan, Mahoning, Mercer, Portage, Preble, Put- 


*13 








Kero- | 
Total sine 
TW. Taxes TW. SS. TW. 
Philadelphia, Pa... .10 5 is — 9.5 
Pittsburgh, Pa. . ice 2 7.5 19.5 9 
Allentown, Pa...... Lis S 4.35 ™" $35 
Oe ee iZ.5 5§ 7.9 8.9 8 
Scranton, Pa....... 1-75: 5 6.75 16 
Altoona, Pa........ iS S$ i<.5 19.8 (935 
Dover, Del: ....6.%5 12 5 17 ** 10 
Wilmington, Del... .11 5 16 ** 869 
Boston, Mass....... 8 4 12 6 
Springfield, Mass.... 8.5 4 12.5 *% 7.5 
Worcester, Mass.... 9 4 13 we TAs 
Fall, River, Mass... 8 4 12 *% 7 
| Hartford, Conn..... 8.4 4 12.4 6 
ew Haven, Conn.. 8.3 4 12.3 ** i 
Providence, ee 3 11 ** 7 
— City, N. re 10 4 14 16.5 9 
Camden, N. J.. 10 4 14 16.5 8 
Trenton, N. J.. .10 4 14 165 8 
Annapolis, Md...... ol & 14.5 7 69:5 
Baltimore, Md...... 8.5 5 fa.5 ™- § 
Hagerstown, Md. 9.5 5 14.5 106 
Richmond, Va...... 10.3 6 16.3 7 Tae 
Wilmington, N.C...10.1 7 17.1 641.3 
Brunswick, Ga...... 10.5 7 17.5 OF Serre 
Jacksonville, Fla... .10 8 18 of 13:5 
*Georgia has kerosine tax of lc per gal., not 





| 


5S. O. Ohio—Cont’d 


nam, Shelby, Summit, Trumbull, Union, Van 

Wert Q6H W¥EIONlO .53 5 oéccwseccdecsce *12.5 

Defiance and Paulding...............-0-. *12 
Statewide Prices to Resellers § Agents 


(These gasoline prices are based on low of Group 


3, 68-70 octane, gasoline tank car market as 
published in Platt’s Oilgram, to the nearest 0.5c). 
** A uthor- 
tUndivided Divided ized 
Including taxes Accounts Accounts Agents 
Sohio X-70..... 16 16.5 16.5 
Renown 
(3rd grade).. 16 16 
tE ffective Sept. ie, > 1936, S. O. Ohio began 


leasing service stations to dealers. No statewide 
8.8. price available although the company does 
post s.s. prices locally at points where it still 
operates stations. 

Sales tar: Ohio's 3% sales tax, effective Jan. 27, 
1935, is added ‘‘where assessable, to regular posted 
prices,”” S. O. Ohio says. 

*Kerosine prices include lc state tax. 

tExcluding authorized agents. 

**Excluding 0.5c rental. 

Discounts to commercial contract tank wagon 
consumers only: on all motor gasolines, thru Ohio, 
effective Sept. 16, 1936, except counties mentioned 
hereafter, off posted t.w. price, on deliveries per 
month: 1,000 to 9,999 gals., 1.5c per gal.; 10,000 
gals. and over, 2.5c. Under 1,000 gals., posted 
t.w. price. Single deliveries of less than 25 gals., 
on X-70 and Ethyl, 2c above consumers, t.w. price; 
Renown, Ic above. . A. is off statewide 
schedule in the following counties: Allen, Ash- 
tabula, Auglaize, Columbiana, Darke, Defiance, 
Franklin, Fulton, Hamilton, Hancock, Hardin, 
Henry, Jefferson, Knox, Logan, Lucas, Mahoning, 
Medina, Mercer, Pickaway, Putnam, Ross, Shelby, 
Trumbull, Union, Van Wert, Washington and 
Williams: for this information, National 
Petroleum News. 

Discounts on kerosine: to dealers and com- 
mercial consumers, 3c per gal. off t.w. price, any 


write 


quantity. 
O. Kentucky 
Crown Gasoline 
Kero- 
i sine 
Tow. tases TW: SS: FT. 
Lexington, Ky...... 12 6 18 20 11 
Louisville, Ky..... oka 6 18 20 10 
Paducah, Ky....... 10.5 6 6:5 = 8 
Covington, Ky. 1.5: G 17.5 19.5 10.5 
Jackson, Miss. . .13 7 20 a “25 
Vicksburg, Miss.....12.5 7 19:5 ** 33.5 
Birmingham, Ala....13 *8 21 23 12 
Mobile, Ala........ 11 *9 20 21 ll 
Montgomery, Ala...11.5 *9 20.5 21 *14 
Macon, Ga......... 13 7 20 22 *14 
Atlanta, Ga... ..6.. ince «6 20.5 22.5 *13 
Aueuste, Ga........12.5 7 19.5 21 42.5 
Savannah, Ga...... Mme «6 18.5 20.5 *12.5 
Jacksonville, Fla... .10 8 18 2 1.5 
Maree, Fik.........11.5 8 iS 21.5 2.5 
Tampa, la... ..< ++. iO:s © 6:5 20:5 81:5 
Pensacola, Fla...... 12:5 °9 21.5 23:5 30:5 
Kyso (Third Grade) 
Lexington, Ky...... 9.5 6 15.5 16 
Louisville, Ky...... 10.5 6 16.5 18 
Paducah, Ky. Pree 75 "Ss sis = 
Covington, Ky......10 6 16 7.5 
Jackson, Miss......11.5 7 18.5 20 
Vicksburg, Miss.... 9.5 7 16.5 ** 
Birmingham, Ala.. .11 *8 19 20 
Mobile, Ala........ $.5 9 17.5 18 
Montgomery, Ala... 8.5 *9 17.5 18 
Atlanta, Ga... ...... ee ¢ 17.5 18 
Augusta, Ga........ 9 7 16 16.5 
Macon, Ge......... 10 Z 17 17. 
Pensacola, Fla...... 10.75*9 19.75 2 


Dealer Discount: off posted s.s. price, on Crown 
and Crown Ethyl gasolines to “‘undivided”’ dealers 
4c; on Kyso, 3c. To “divided” dealers: Crown and 
Ethyl, 3.5c, and Kyso, 2.5c, all effective on or 
about Jan. 1, 1934. 

Discounts to tank wagon consumers: all single 
deliveries of 50 gals. or less, get posted s.s. price 
all single deliveries of 50 gals. or more, to be Pilled 
at posted t.w. price, plus following discounts, off 
posted t.w. price: Ethyl and Crown gasoline, 50 
to 2.999 gals. monthly, 1.5c; Kyso, lc; 3,000 to 
24,999 gals., Ethyl and Crown, 2c; Kyso, 1.5¢; 
25,000 gals. or more, Ethyl and Crown, 3c; and 
Kyso, 2.5c. 








Above prices include these inspec tion fees on both gasoline and kerosine, per gallon, figured on 


Alabama, 1/40c on gasoline, 1/2c on kerosine; Arkansas, 1/5c per gal. in a single barrel, 1/20c per gal. in bulk; Florida, 1/8c; Illinois, 3/100c; In- 
3/10c per gal. in lots of 2 to 10 bbls., 


diana, 1/2c per gal. in a single barrel; 
charged to meet inspection department expenses); 
North Carolina, 1/4c; North Dakota, 1/20c; 
South Dakota, 1/10c; Tennessee, 2/5c; 

Kerosine inspection fee only: 
gal. in lots over 25 bbls. 


Iowa, 2/25c; 


and Wisconsin, 
Michigan, 4/5c per gal. for first 2 bbls.; 3/5c for next 3; 2/5c for next 5; 3/10c for next 15, and 1/5c per 


1/5c for 10 to 50 bbls., 


Louisiana, 1/32c; Minnesota, 1/25c; Missouri, 
Oklahoma, 2/25c per gal., 
1/25c. 


2/25c for over 50 bbts.- 
3/ 100c; 
in lots of more than 50 bbls., 1/5c in lots less than 50 bbts. ; South Carolina, 1/8c; 


basis of 50 gallons per barrel: 


(3/50c can be 
Nevada, gasoline, 1/20c; 


Kansas, 1/50c, 
Nebraska, 3/100c, 
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TANK WAGON, SERVICE STATION 


Taz column includes 1c federal tar, state gasoline tar, also city and county tazes as indicated in footnotes, and inspection fees, as shown in general footnote. These 


MARKETS 


prices in effect Nov. 2, 1936, as posted by principal marketing companies at their headquarters offices, but subject to later corrections 





S.O. Kentucky (Cont’d) 


*Tazes: in the tax column is included these city 


and county gasoline taxes at the following points: | 
Mobile, 2c city; Birmingham, 1c city; Montgomery, | 


le city and lc county; Pensacola, lc city. Georgia 
and Mississippi kerosine prices include Ic state tax. 
Montgomery kerosine price includes lc city tax. 

**S. O. Kentucky transferred stations to dealers 
no prices available. 


S. O. Indiana 


Red Dealer Prices 
Crown Kero- 
Total Red Stano- sine 


Tax T.W. Crown lind T.W. 
Chicago, Il......... 4 15.4 13.4 13.4 9.2 
Decatur, H......... 4 16.4 13.9 13.9 $.2 
DOO Se sckicees & BES Jae 9.2 
| Aer 4 15.4 13.9 13.9 9.2 
Cesey; Ti. .6....0+. 4 1.2 IT 1.7 KE 
Indianapolis, Ind....*5 17.3 15 8 15.6 {13 
Evansville, tnd SS i +6 35.3 533.7 
South Bend, Ind. S E245 36 16 $13 
Detroit, Mich. 4 15.0 13.5 313.0 $&.& 
Grand Rapids, Mich. 4 15.4 13.9 13.9 9.3 
Saginaw, Mich...... 4 15.6 14.1 14.1 10.1 
Green Bay, Wis... . . S WW. 1.6 3.6 £3 
Milwaukee, Wis.... 5 16.7 15.2 13.4 9.5 
La Crosse, Wis. .... § 16.8 18.3 1S.3 9.6 
Minneapolis-St. Paul 4 15.8 14.3 14.3 9.6 
Duluth, Minn...... 4 16.2 14.7 14.7 10 
Mankato, Minn..... 4 15.8 14.3 14.3 9.6 
Des Moines, Ia..... 4 38.2 33.7 43.3 9.0 
Sioux City, Ia...... 4 15.4 3.9 15.9 9.2 
Davenport, Ia...... 4 35:4 33.9 313.9 9$.3 
Mason City, Ia..... 4 15.64 4.1 42.4 $.4 
St. Louis, Mo...... 4 35.1 B.6 HC 3.9 
Kansas City, Mo....f4 14.8 13.3 13.3 8 
St. Joseph, _ Scmake 4 14.8 13.3 13.3 8.6 
ji. a eee 4 16.8 15.3 15.3 10.6 
Minot, N. - vecvcee & 30 16:5 36.5 33:5 
Huron, Sl) ene *S 17.3 15.8 315.8 16.1 
Wichita, Kans...... 4 14.3 11.5 10.5 8.0 


+St. Louis, Kansas City and St. Joseph prices 
include lc city tax. {Includes 4c state tax. 

*South Dakota gasoline and kerosine prices 
include 0.lc for sales tax. 

Note: Effective July 1, 1935 in lowa, and Sept. 
11, 1936, in Indiana, Kansas, Michigan, Minnesota, 
Missouri, South Dakota and Wisconsin, and 
effective Oct. 1, 1936 in Illinois and North Dakota, 
S. O. Indiana discontinued posting service station 
prices, posting only a t.w. and a dealer price. 

Discount to commercial consumers: Effective 
Jan. 1, 1935, thru territory, except Michigan 
effective Feb. 1, on purchases per month, discount 
off t.w. prices; all gasolines, 25 to 1,000 gals., 
at t.w. price; 1,000 gals., or more, 1.5c off t.w. on 
Ethyl and Red Crown, and 0.5c on Stanolind. 
Minimum delivery is 25 gals. 

Subnormal Stanolind Points 

Normally Stanolind tank wagon prices are Ic 
under normal Red Crown t.w. prices. Among 
subnormal points on Stanolind t.w. are these: 
Detroit, 13.5c; Des Moines, 14.1.; Mason City, 
13.9c; Huron, 16c; and Wichita, 11.5c, all including 
state and federal taxes. 


S. O. Nebraska 


S. O. Louisiana 


Essolene 


Tank Dealer Tax- Posted sine 
Car T.W. es SS. T.W 


Little Rock, Ark.... 7.5 10 7.6 11.5 
Alexandria, La ..... 7.5 6 $$ ww 
| 3aton Rouge, La.... 7 9.5 8 21 *11.5 

*| New Orleans, La.... 7 9.5*10 23 *13 

| Lake Charles, La.... 8 10.5 8 @ 410 

| Shreveport, La...... 6.5 9 3 = *10 
Lafayette, La....... 8 16.5 § *% %12.5 
Bristol, Tenn....... 10 11.25 8 gee 14.5 
Chattanooga, Tenn.. 9.5 12 8 ** 1) 
Knoxville, Tenn. . . .10 ws ¢& = 14 

| Memphis, Tenn..... 8 10.5 8 22 9.5 

| Nashville, Tenn..... 9 Hn.s§ & * 10 


*New Orleans gasoline tax includes 7c state, 
1c federal, and 2c parish tax. Louisiana kerosine 
prices include le state tax; in addition New 
Orleans has lc parish tax. 

**S. O. Louisiana transterred stations to dealers; 
no prices available. 

Price basis to dealers: 
dealer price, leas 0.5c. 

Price basis to commercial consumers: Effective 
Feb. 11, 1935, commercial consumers not under 
contract will be billed at 2.5¢ per gal. above posted 
bulk plant tank car price at time and place of de- 
livery in lots of 50 gals. or more at one time. Con- 
tract customers will be billed at following differ- 
entials over tank car price, on yearly purchases: 
up to 35,999 gals., 2.5c over tank car price; 36,000 
to 119,999 gals., 2c over; 120,000 to 239,999 gals., 
1.5¢; 240,000 to 479,999 gals., lc; 480,000 gals. 
and over, 0.5c. 

On single deliveries to all classes of commercial 
consumers, of less than 50 gals., 8.8. price at time 
and place of delivery applies. 


Humble Oil & Refining Co. 


Humble Motor Fuel 


Undivided dealers get 


Total Kero- 
*100% Dir. *100% Dir. sine 
T.W. Taxes T.W. S.S. T.W 


Dele Tes:....... 6.5 S$ i9.5 12 8.5 
, Ft. Worth, Tex..... $:56 S$ 8:5 8.5 
| Houston, Tex....... 9 5 14 18 8.5 

San Antonio, Tex... 9 5 14 18 8.5 


U. S. Motor Fuel (Third Grade) 
er 5 12 14 
Ft. Worth, Tex..... 7 $s 3 14 
Houston, Tex....... 8 § i 16 
San Antonio, Tex... 8 5 13 16 


*Price is t.w. price to contract dealers and 
commercial consumers. Price to open dealers is 
0.5¢ above t.w. prices shown above. 

Price basis to dealers: to contract dealers con- 
sumer accounts off ted retail price: when posted 
| retail price, including all taxes on Esso motor 
fuel is: 19.1lc per gal. and above discount is 4c; 
19c to 18.1c, 3.5¢; and 18c and below, 3c. Humble 
motor fuel, 17.lc and above, 4c; 17 to 16.1c, 3.5c; 
and 16c and below, 3c; U. S. motor fuel, 15.1c and 
above, 3c; 15 to 14.1c, 2.5c; and 14c and below, 2c. 
To “open” dealer accounts, discounts in each case 
are 0.5c less on the same price basis. 


Continental Oil 


| Conoco Bronze Gasoline 


we 





Standard Red Crown Gasoline Total — 
* , Rae | | T.W. Taxes T.W. S.S. T.W. 
F ate sine | Denver, Colo.......14 5 19 21 11 
r.W. Taxes T.W. S.S. T.W. | | Grand Junction, Col.15 5 21.8 23.5 35 
Omaha, Neb....... 1. CG 7.8 19.8 9.5) Pueblo, Colo....... 14 5 19 21 10 
AcCook, Neb. 2.5 ¢ 18.5 20.5 10.2| Casper, Wyo....... 14.5 5 19.5 21.5 11.5 
Norfolk, Neb....... LS ip 6 18.2 20.2 9.9| Cheyenne, Wyo....14.5 5 19.5 21.5 13 
North Platte, Neb...12.6 6 18.6 20.6 10.3) Billings, Mont.. 46.5 6 22.5 24.5 14.5 
Scottsbluff, Neb. 13. $ 6 19.3 21.8 11 | Butte, Mont....... 15 6 21 23 14.5 
Reliance Gasoline (Third Grade) Great Falls, Mont...16.5 6 22.5 24.5 14.5 
Omaha, Neb....... 16 onl Se ics = 6 = = gg 
McCook, Neb...... 5 oe 9 | Salt Lake City, Utah.16 5 2 2% 
Norfolk” Nee ree i 2 ° 17, 2 Hg > | Boise, Ida......... 6.5 6 22.5 24.5 18 
North Platte, Neb...11.6 6 17.6 19.6 _. | Twin Falls, Ida... ..17 6 23 25 18 
Scottsbluff, Neb. . 12 3 6 18.3 20.3 °::.] ae, a M..12.5 6.5 19 62k 3 
Discount to dealers: where service station gnaoline | cg Sg N. < eer . a a 5 93.5 - 
prices are normal, reseliers’ allowance off service | fy Smith, Ark 95 5 145 ** 8 
station prices are (Mazimum over-alJ. including | Little Rock, Ark.... 9 5 7.517. ** 95 
rent) as follows: Reliance 2}4c; Standard Red | Texarkana, Ark. as 5 14.5 18.5 8.5 
Crown, and Solite with Ethyl, 3}4c. Where service | . Scene e : .) 
station gasoline prices are below normal, resellers’ Demand (Third Grade) 
allowances are reduced one-half of the amount be- | Denver, Colo.......12 & V7 19 
low normal, down to the ae (Minimum over- | Cheyenne, Wyo. . 25 & 32.5 BES 
all including rent): Reliance, 2c, Standard Red! Helena, Mont...... 14.5 6 20.5 22.5 
Crown and Solite with Ethyl, 3c | Salt Lake City, Utah.12 > 19 
Discounts to consumers: for tank wagon deliveries | Boise, Ida......... 5 6@ 26:3 22:5 
covered only by Standard Commercial Consumer ARuquerane, N. M.10.5 16.5 17 19 
Contract, effective January 1, 1935. Roswell, N.M...... 9 146.5 15.5 17.5 


mat 





Continental Oil—Cont’d 





Demand (Third Grade) Kero- 

‘otal sine 

T.W. Taxes T.W. S.S. T.W. 
Santa Fe, N. M.....10 = *7 7 19 
Ft. Smith, Ark..... 8.75 5 13.75 2 
Little Rock, Ark.... 8. 75 7.5 16.25 ** 
Texarkana, Ark. 7 5 12 14 


tIncludes city tax of 0.5c. 

*Includes lc city tax. 

**Continental Oil transferred stations to dealers 
no prices available. 

Discounts: effective March 1, 1934, on gasolines 
thru territory, off normal s.s. price, except Montana, 
to “undivided” dealers: E thyl and Conoco Bronze, 
4c; Demand, 3c; except Arkansas, 3.25c. To 

“divided” dealers ‘thru territory: Ethyl and Conoco 
Bronze, 3.5c; Demand, 2.5c, except Utah and 
Idaho where “full 100% or undivided dealer dis- 
count is applied to divided dealers also; thru 
Montana, effective March 24, 1936, on gasoline, 
off t.w. price to “ undivided” dealers: Ethyl and 
Conoco Bronze, 2c; Demand, Ic; to “divided” 
dealers: Ethyl and Conoco Bronze, 1.5c; Demand 
0.5c. In Arkansas, all dealer discounts are reduced 
by one-half the difference between the normal s.s. 
and the posted price, when such posted prices are 


subnormal. 
OKLAHOMA 
Dealer T.W. Prices Kero- 
Conoco sine 


Tax Bronze Demand T.W. 
Muskogee. . are 14 13 Xj 
Oklahoma C ity. 5 14 13 8 
aera 5 14 10 8 


QO. California 


Standard Gasoline 


Kero- 
Total sine 
T.W. Taxes T.W. S.S. T.W. 


San Francisco, Cal. .13 17 18 11.5 
Los Angeles, Cal....12.5 16.5 17.5 9 
Fresno. Cal........ 13.5 7.5 18.5 hi 
Phoenix, Ariz. 14.5 20.5 21.5 16 
Reno, Nev.........14.5 19.5 20.5 13 
Portland, Ore... ...13.5 19.5 20.5 13.5 
Seattle, Wash. ..... 13.5 19.5 20.5 13.5 
Spokane, Wash..... 16.5 22.5 23.5 16.5 
Tacoma, Wash. ....13.5 19.5 20.5 13.5 


Flight Gasoline (Third Grade) 


AAARAVS SSeS ADAAVnS eee 


San Francisco, Cal..11.5 $.5 16.5 
Los Angeles, Cal... .11 15 16 
Fresno, Cal........ 12 16 17 
Reno, Nev.........13 18 19 
Phoenix, Ariz.......13 19 20 
Portland, Ore...... 12 18 19 
Seattle, Wash...... 12 18 19 
Spokane, Wash..... 15 21 22 
Tacoma, Wash.....12 18 19 


tIncludes 5c state tax. 

Discount to dealers: on gasoline, off t.w. price 
on Standard Ethyl and Standard Gasoline, to 
100% dealers, 3c; to split dealers, 2c; on Flight 
gasoline, both 100% and split dealers, 2c. 

On Stanavo Aviation Gasoline, to all classes of 
dealers, 3c off t.w. 

‘0 commercial consumers: off tank wagon price: 
on single deliveries of 40 gallons and over, advance 
quantity discount extended at time of delivery on 
Stanavo Aviation, Standard Ethyl and Standard 
Gasolines, 3c. Flight Gasoline, 2c per gallon. 
S.s. schedule applies on single deliveries less than 
40 gallons. 

On kerosine = tank car, transport truck and 
trailer delivery, 3c off t.w. price; plant deliveries 


to jobbers, 2.5¢ below t.w. 


Canada 


Prices of Imperial ~ Ltd. 


Per Imperial Gallon, which is 1.2 U. S. Gallons 
iree Star Imperial Gasoline 


Hamilton, Ont...... 15 6 2] 23.5 7 
Toronto, Ont.......15 6 21 23.5 4 
Brandon, Man......22.8 7 29.8 32.8 22.3 
Winnipeg, Man..... 23.2 7 2 3.2 D7 
Regina, Sask.......22.5 7 29.5 32.5 22 
Saskatoon, Sask. ...25 3. 7 32.3 35.3 24.8 
Edmonton, Alta....23.5 7 30.5 33.5 24.2 
Calgary, Alta.......21 7 28 31 21.5 
Vancouver, B.C... .15 7 #3 26 23 
Montreal, Que......12.5 6 18.5 * 17.5 
St. John, N. B......16 8 24 28 18.5 
Halifax, N.S....... 16 8 24 28 18.5 
*Imperial Oil Ltd. transferred stations to 


dealers; no prices available. 

Discounts to dealers: off s.s. prices: 

Maritime Provinces, 4c to all classes of dealers. 
Quebec, except Montreal City, Prairie Provinces 
and British Columbia, except Vancouver, 3c to 
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Taz column includes 1c federal tax, state aca tax, also city and county lares as indicated in footnotes, and inspection fees, as shown in general footnote. These 
prices in effect Nov. 2, 1936, as posted by principal marketing companies at their headquarters offices, but subject to later corrections 
divided dealers, 4c to undivided dealers. Ontario Tm. P ® .. 
and Montreal City, 2%c to divided dealers, 3 4c Naphtha (In lank Wagon) Corrections 
to undivided dealers, Vancouver, 5c to undivided | N P f a 
dealers, 4c to divided. In Effect Nov. 2, 1936 Notation o amount of change 
; and dates not previously shown 
Aviation Gasoline | (Net price in —_~ A, oe in Cents per| in table. Table in this issue is cor- 
Followi k car and/or tank | — ; rected to show these changes. 
olowing are tank car and/or tal ‘ Changes are on gasoline unless 
wagon prices of wishes gasoline in prin- *S. O. New Jersey eccine vw ye el | 
cipal marketing territories (Stanavo avi- Mineral V.M.&P. ' 0 
| Spirits Naphtha 
ation in all territories except Continental | Balti spe 9 
altimore, Md.......... 14 .5 : : - 
Oil.) Tax column includes Ic federal tax, | Newark, N.J. |. 12.5 145 S. O. New Jersey—Essolene: va 
é state tax; als icipal taxes as in- | Washing ). : **17 5 , . ; 
and state tax; also municipal taxes as in shington, bp. Cc. 14 17.5 Neeravc, tw. cot 060 Ok: 1) ected | ‘ 
dicated in footnotes. **Steel bbls. aie. , dha: ; 
; of Oct. 20, as shown in Oct. 28 issue, S| 
In Effect Nov. 2, 1936 *Socony-Vacuum Oil Co. page 71. 
i re 1.5. 12.5 
S. O. New Jersey / _ | New York City......... 10.5 11.5 S. O. Indiana—Red Crown: st 
Tank Car T.W. | Rochester, N. Y......... 12 : : a 
Bayonne, N.J........ 10 12 Syracuse, N. Y.......... 14 tees Indianapolis and South Bend, t.w. 
Te empeerg e 10 12 Boston, Mass........... 13 13.5 eater edhe 0.2c. Sept. 25 W 
W: ashington, D. C. SPOS 12 6 | Bridgeport, Conn....... 13 13.5 ceaier price up U.cC, sept. co. b 
Richmond, Va......... sen 14.2 | Providence, R.I........ 13 14 Evansville, t-w. and dealer price up ir 
Greensboro, Cc : Saks 14.7 2c off above t.w. prices in above two territories | , 2c. Oct. 3 : 
Raleigh, 16.6 | to large buyers in some instances. nee tats fe 
Cc co tg W. Va 14.2 : . . . 
: Ce Atlantic Refining Co. Ntanolind ; li 
Colonial Beacon Oil Co. a : 
T.W Philadelphia, ere 11.5 2.5 South Bend, up 0.2c, Sept. 25. n 
Brooklyn, N. Y. Dy Lane — Pa. Seats 13 7 14 _ tl 
Buffalo, N. Y. 141 | Pittsbureh. Pa. .... soe ES.S 14.5 S. O. Louisiana—Essolene: . 
B mes 14.5 Note: Prices for Mineral Spirits also apply to y ; . . ; = ‘ 
ee zs | Stoddard Solvent; and prices for V. M. & P. Service stations at Knoxville, Tenn., 
= O. Pennsylvania | | Naphtha apply also to Light Cleaners Naphtha. transferred to dealers, Oct. 21. 
Philadelphia, Pa 13 e : 
Pittsburgh, Pa 13.9 | Ss. &. “a annie P 
; S. O. Louisiana ae = en Solvent Napintha ; 
New Orleans, La aa ee iru rere ys 3.29 3.75 ° ; r 
Shreveport, La . 12.6 Note: V.M.&P. Naphtha prices also apply on Retailers W elcome u 
Prices in above four territories do not include | Dry Cleaners naphtha and special Varnolene: . . m 
‘ , t ‘or 7 grade | Vé ne S Solve 0 5 se | ; ‘ ° 
we Soo palin we —— sooty dict ts “ pron aly be pAlb onl ontract consumers, off tw. New Ethy l Margi n 
brings 0.5¢ premium and an 87 octane product, 1.5c | pric e: 300 to 999 gals., 0.5c; 1,000 to 2,499 gals. . , ; , ; pe 
premium over the 74 octane grade. 0.75e; 2,500 to 4,999 gals., lc; 5,000 or more gals, WASHINGTON, Oct. 31. Plans of qi 
Note: S.s. prices in above four territories are | 1.5c. > a ee, ~ si =e : 
generally 6c over t.w. prices. Above t.w. prices are ; Ethyl Gasoline Corp. to give the deal li 
net, = discounts a — pur- S. O. Indiana er 0.5 cent margin on sales of Ethyl 
chases. T.w. prices are generally tank car price, Oleum V.M.&P. er rasoline w i —o 
pins Soslght, glue 2.5 par aul. Spirits Naphtha  Stanisol premium g asoline were hailed he re as lit 
S. O. Ohio | Chicago, IIl....... 16.2 16.5 15 a “great idea’’ by Wilmer R. Schuh, al 
eesti, Detroit, Mich.... 17.9 19 18 reside 4 Int} 4 ssociati 
Tire thio _ ann Gier, Wie. 13.8 143 13.3 pres ident of the National Association 2] 
c e Fotal | St. Louis, Mo..... 13.6 14.6 12.5 of Petroleum Retailers. h; 
onsumer oes consumer Milwaukee, W is.. 18 2 19 2 18 2 ‘6 = . a ve 2 Pm : 
rw. Tax rw. Minneapolis, Minn. 17.3 18.3 16.4 : It will lift the dealer out of the 
Stanavo Ethyl Aviation: eee Note: Prices for V.M.&P. apply also to Light price-selling class into the merchan- pI 
73 octane 15.5 2 20.5 | Cleaners Naphtha. All prices, with exception of | dising class,’’ he declared. 
80 octane 16.5 5 21 2» | Missouri points, include state tax. Prices shown a ae hs oes os 
87 octane 17.5 5 ~<.9 | are base prices, before discounts. I believe that most dealers are al- er 
Discounts: For age on contract to hangar ready ‘sold’ on the advantages of 
operators and resellers: 2c below commercial con- . : ) 
sumer posted t.w. price. premium gasoline but they are push- to 
S. O. Indiana Naphtha (In Tank Cars) ing ‘regular’ and ‘Q’ gasolines be- th 
Chicago, Ill. ...14 1 1 18.4 In Tank nt aaa eee terminal | cause they cost less and are easier to ot 
Indianapolis, Ind +94 : pe  ——— sell. With the same margin on both ad 
Milwaukee, Wisc... .14.7 5 19.7 Naphtha Solvent | grades, there is no incentive to push 0. 
ng mag Minn.. ee n aE Beitionere, iccggg 200°" 10 9.5 premium gasolines. The additional 
Aus o. ¢ ‘ ew Yor ar or. oom elie - 7 : ’ : P Bia . 
Kansas City, Mo 13.8 *4 17.8 | Philadelphia district... .... 10 95 0.5 cent on Ethyl gasoline beginning fa 
Fargo, N. D.. 15.8 4 19.8 | Providenos............... 10 9.5 |Jan. 1 will make a big difference. av 
Huron, S. D.... 15.3 , 20.3 Ohio points, delivered. ; 9.25 *8 75 as a a ’ 
Wichita, Kans 1a:3 4 17.3 *This is on &.R. solvent. I am particularly pleased because th 

Be or weap tax ee Note: In Ohio, prices on D.C. —S and| the Ethyl plan ties in so well with the in 

ncludes 0.Ic to cover sales tax. special Varnolene are same as .M.&P.; on aes hi eueisiee : 
Varnolene and Sohio Solvent, prices are 0.5c less ed ucational PeVetam which our asso mi 
Humble Oil & Refining Co. than on V.M.&P. ciation is conducting among the deal- se 
= a Tank Car ers throughout the country: We are bu 
Baytown, Tex. (exclusive of taxes 8.5 trying to make the dealer cost-con- pr 
Continentet OR Co. or scious instead of price-conscious; to cal 
TW. Tax ee make the dealer understand that his 
leg ~ oS - 22 Latest Changes margin is gross and not net profit. of 
sneyenne, VO. . re ee b 22 5 s, in i -: - 

Helena, Mont 19.5 6 35 5 The Ethyl plan will emphasize that ers 
Salt Lake City, Utah.19 5 24 point.” tin 

Albuquerque, N. M..15.5 *6.5 22. | From Oct. 27 to Nov. 2 inclusive. Si : . 

‘ncedes city tax of 0.5¢ : ag : Schuh said that he and Chat an 
fi ee : Dates and amounts of changes 3} ; don Re: mews | ve 
Seen __| shown. See table for full current | °5anks, secretary of the NAPR, nave - 

Lass Ane “wag ey - * 4 18 5 prices. Changes are on gasoline traveled 40,000 miles since last ol 

San Francisco, aa 4 4 19 unless kerosine is indicated. spring, visiting every state. First, 

Reno, yen ine : 3 they were selling the dealers on the 

ortianda, re. —o.0 » o oO J ss ? : ‘ _ = : 

— a, ~e $ + 5|§. O. Ohio—X-70 and Renown: fy ps a voluntary ae code. o 
i cc Ulam . , sacibtes Now they are engaged in e asso- 

Nolte: For discounts, etc., see note under Stand- ‘ea ee — : oe. i ae i ane ee 5 : tk 

ard and Flight gasoline above. Defiance, t.w. cut le, Oct. 30. ciation’s dealer-educational program. ada 

S¢ 
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NTEREST in fuel oil was stimu- 

lated by colder weather in many 

sections the last week of October. 
[he increased demand was reflected 
aore in tank wagon deliveries from 
listributors’ plants than in movement 
rom refineries. However, as distribu- 
ors’ tanks are emptied, they will buy 
n order to keep their stocks in good 
shape. 

Heavy fuels also were getting their 
share of play. Industrial plants were 
taking on about all the oil that was 
offered. While offerings of the heavier 
srades were sufficient to meet the de- 
mand, they were not always at plants 
most convenient to the point of con- 
sumption, 

Despite the talk of an impending 
scarcity of light fuels which was heard 
again in some quarters, most traders 
were of the opinion that there would 
be supplies enough for all. Most of the 
increase in fuel oil inventories the past 
few months were believed to be in the 
lighter grades, so that refiners should 
have no difficulty in supplying the 
trade even if next winter is as cold as 
last year’s. 


CHICAGO, Oct. 31.—By reason of 
their searcity and advancing tenden- 
cies, fuel oils held the spot light of 
trade attention in the Mid-Western 
market the week ended Oct. 31. 

In some instances, resellers here re- 
ported they were obliged to take a 
quantity of gasoline in order to obtain 
light fuel oils for immediate shipment. 

Earlier in the year the firmness of 


light fuel oils was confined to Nos. 2 
and 3 grade. Lately, however, No. 1 
grade has become scarcer, and it now 
has assumed a place along side of the 
Nos. 2 and 3 grades as the tightest 
products in the Mid-Western market. 

In many quarters of the market sell- 
ers were holding No. 1 oil for a mini- 
mum of 3.375 cents, and the tendency 
to quote this price was growing among 
the trade as the week ended. Several 
other sellers indicated that they were 
advancing Nos. 1, 2 and 3 oil prices 
0.125 cent effective Nov. 2. 

Many sellers believe that the only 
factor which prevented virtually a run- 
away market for light fuel oils was 
the facet that buyer interest was more 
in the nature of “inquiry’’ than «in 
making actual purchases. A _ strictly 
sellers market ruled all week, with 
buyers attempts to shade prevailing 
prices proving fruitless, reports indi- 
eated. 

Industrial demand for heavy grades 
of fuel oil was growing, Chicago sell- 
ers said. As has been the case for some 
time, a good balance between supply 
and demand for the heavier oils was 
maintained throughout the last week 
of October. Prices were steady. 


* * * 


NEW YORK, Oct. 31.—Movement 
of light fuel oils showed improvement 
the past week when temperatures 
dropped to the lowest level so far this 
Se1sOn Over much of the eastern sea- 
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LIGHT FUELS 
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board. The increased demand was 
principally reflected in tank wagon de- 
liveries by distributors, however, 
rather than in increased business for 
the tank car and barge terminal sup- 
pliers. 

Markets was rather steady at most 
seaboard terminals during the week, 
but some barge sales of No. 2 oil at 
0.125 cent lower were reported at New 





FUEL OILS 
Prices in Effect Nov. 2, 1936 


Following are tank wagon prices of various 
grades of heating oil at the points shown in various 
lerrilories. Prices are in cents per gallon. 


No. 1 No. 2 No.3 No. 4 


S. O. New Jersey 


Newark, N. J 7.25 6 6 6 
Atlantic City. N. J. 8 6.5 6.5 6 
Baltimore, Md 8 6 6 5.5 
Washington, D. C.... 8.00 6.75 6.75 6.75 


Discounts: At Newark and Atlantic City, pur- 
chasers taking 50,000 gals. get discount of 0.5e 
per gal. 

Socony-Vacuum Oil Co., Inc. 
(S. O. New York Division) 


New York City 7 6.50 6.50 6.00 
Albany, N. Y. 7.75 6.50 6.50 6.25 
Rochester, N.Y. 8.25 7.00 7.00 7.00 
Boston, Mass 7 6.25 6.25 6.25 
Bangor, Me 8 6.50 6.50 6.50 
Manchester, N. H. 8 7.00 7.00 7.00 
Burlington, Vt 8.75 7.00 7.00 7.00 
New Haven, Conn. to 6.235 6.235 6.3 
Providence, R. 1... 7.00 6.50 6.50 6.00 


Discounts: At New York City, consumers 
taking 10,000 to 50,000 gals., get 0.25c per gal. 
discount when minimum amount has_ been 
reached; above 50,000 gals., 0.5¢ 


Atlantic Refining 


Philadelphia, Pa.. 6.75 5.50 5.50 5.00 
Allentown, Pa 7.75 6.50 6.50 6.50 
Wilmington, Del 7.25 6.00 6.00 5.50 
Springfield, Mass 7.50 6.00 6.00 
Worcester, Mass 7.7% 6.78 6.75 
Hartford, Conn 7.00 6.50 6.50 


S. O. Ohio 
*Ohio Statewide. 8 7.50 7 6.75 

Nolte: S. O. Ohio prices are for hose dumps, 
bucket dumps are 0.5¢ per gallon higher. 

Except Cleveland Division and City of Toledo. 
In Cleveland Division (Cuyahoga, Lake and 
Geauga counties), No. 1 price is same as state- 
wide; Nos. 2, 3 and 4 are 0.5e higher; No. 5 is 
priced 0.25c lower than No. 4. In Toledo No. 


2 is 0.5c lower than statewide, others same. 


S. O. Indiana 
Stanoler Fuel and Furnace Oils 
No. 1 Stanolex 


Fuel Furnace 
Chicago 6.75 6.75 
Indianapolis “34.7 
Detroit. 6.8 6.8 
Milwaukee 8 ta 
Minneapolis. . . 1.25 7.25 
Sioux City t.3 7.1 
St. Lovls 7.3 6.8 
Kansas City... 6.5 5 


*Includes state tax of 4c. 
Nole: Small-lot deliveries of light fuel oils 
range up to 2c higher than above quotations. 











York harbor. These sales were at 4 
cents a gallon, compared to the 4.125 
cent price for which most suppliers 
were holding. The feeling was general, 
however, that the increased demand 
brought on by the colder weather 
would soon remove any excess oil from 
the market. yenerally speaking, 
distributors’ storage was full enough 
so that they were not very heavy buy- 
ers the past two weeks and this has 
backed up oil on some suppliers. 


* * * 


TULSA, Oct. 31.—The lighter 
grades of fuel oil held the attention 
of most dealers in the Mid-Continent 
last week. Prices for most of the so- 
called ‘‘heating oil’’ grades advanced 
0.125 cent. East Texas, once the sup- 
ply depot for light fuels, was furnish- 
ing little oil to northern distributors. 

Heavy oil continued in good demand. 
buying representatives of industrial 
concerns still were scouring the mar- 
ket for fuel. Unable to obtain suffi- 
cient supplies in Oklahoma, buyers 
were flooding the Panhandle district 
with inquiries. Railroads also were 
scouting the market for supplies of 
heavy ralroad fuel. 

Little change was noted in cracking 
stocks. Some indications that small 
lots of the 24-26 fuel could be had at 
slightly lower prices were encountered. 


Crude Price Changes 

HOUSTON—FEffective Nov. 1, Hum. 
ble Oil & Refining Co. advanced prices 
5 cents in four Texas fields and posted 
initial prices in five new fields. 

The advances were in Saxet and 
Mirando, southwest Texas crudes in 
Taleo, northeast Texas crude, and in 
Refugio Heavy, Gulf Coast crude. New 
prices became, respectively, $0.95, 
$0.90, $0.65 and $0.95 per barrel. 

The new postings were on Heyser 
crude, in Calhoun county, in the 
Placedo field, Victoria county, both in 
Gulf Coast Texas; and in Taft, San 
Patricio county, Southwest Texas. It 
also included Plymouth field in its 
Gulf Coast erude postings, where 
prices range from $0.88 on below 18 
gravity crude, to $1.22 for 34 and 
above; and included Flour Bluff field 
in its postings for Anahuace and Dickin- 
son fields in Southwest Texas, where 
prices range from $1.04 for 30-30.9 
gravity to $1.24 for 40 and above. 

New prices on the other newly post- 
ed crudes are: Heyser heavy, $0.90; 
Heyser light, $1.15; Placedo heavy, 
$0.90; and Taft, $0.95. 


* * * 


FINDLAY, O.—FEffective Nov. 1 the 
Ohio Oil Co. reduced Rock Creek, 
Wyo. crude 3.5 cents, to new price of 
$1.085 per barrel. 


* * * 


DALLAS—FEffective Nov. 1 Mag- 
nolia Petroleum Co. met the Humble’s 
advance on Mirando, southwest Texas 
crude, by advancing it to $0.90 per 
barrel. 
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CRUDE OIL 


Prices in $ per bbl. of 42 l 


S. gals. 


at the well. A. PL I 


. gravily. 


Prices are effective as of 7 a.m. 


MARKET 


of dales as qiven 








Eastern Fields 


Posted by Joseph Seep Purchasing Agency 


(Effective Jan. 13, 1936, except Corning 
Sept. 18, 1936 
Penna. Grade Oil in Southwest’) Penna 
Pipe Lines $2.17 
Penna Grade Oil in Eureka Pipe Lines 
West Virginia $2.12 
Penna. Grade Oil in Buckeye Pipe Lines 
Macksburg, ©.) $1.97 


Corning Oilin Buckeye Pipe Lines (Ohio) $b. 32 
Posted by Other 
Tide Water Pipe Co.. Lid. 
Bradford-Allegheny — district Penna 
and N.Y.) (Effective Jan. 13, 1936 $2.45 
The Pennzoil Co.: (Effective Jan. 13, 1936 
Penna. Grade Oil in National Transit 
Lines* $2.42 
Ashland Oil & ‘Transportation Co 
Somerset Oil in Ashland Lines (hy 


Companies 


Effective Jan. 9, 1936 
Big Sandy River $1.30 
kentucky River... $1.38 


The Pennzoil Co. posts $2.42 in Cochran, 
Franklin, Hamilton and Doolittle, Pa. fields: 
prices in other lower districts range down to 
$2.37 per bbl. at well 

Michigan 
Posted by Pure Oil Co. 
Midland, Midland County (Sept. 16, 1936)$1.32 
Posted by Simrall Pipe Line Corp. 


(Effective Sept. 16, 1936 
West Branch and equal grades $1.16 
Beaverton, Crystal, Greendale, Porter 
and equal grades $1.32 


States Fields 
Posted by Ohio Oil Co. 
Effective Jan 9, 1936 
Princeton, Western Kentucky. $1.23 
Effective Sept. 22, 1936 
Lima S $1.15 
Posted by Stoll Oil Refining Co. 
Effective Jan. 9, 1936 
Stoll Pipe Line Oil (hy 
Canadian 
Posted by 


Central 


Hingis, 


Fields 


Imperial Oil Limited 


Western Ontario 


Effective Sept. 9, 1933 
Petrolia $210 
Oil Springs $2.17 
Alberta) Turner Valley 
Prices f.o.b. field) tankage 
Effective Feb. 3, 1936 
Crude Naphtha 
10-14.9 $1.55 iClear $2.70 
15-49.9 $2.12 + Discolored $2.16 
, 


50 and above $2.3: 

tClear naphtha: 22 color; 
sure, Reid method; 90°; end point, 
110°. Discolored naphtha: same specifications 
as for clear naphtha except color 


10 Ibs 


recovery. 


vapor pre S- 


Mid-Continent 
Posted by Stanolind Crude Oil 
Purchasing Co. 
Effective Jan. 9, 1936 
In North-North 


In Oklahoma Kansas Central Texas 


Below 29 $0 94 $0 84 
29-29 .9 0 96 0 86 
30-309 0 9% 0 88 
$1-31.9 1.00 0.90 
32-32 .9 1 02 0 92 
$3-3.3.9 1 04 0 94 
s4-34.9 1 06 0 96 
$5-35 9 1.08 0 98 
36-369 1 10 1.00 
37-37 9 RS 1.02 
38-389 1.44 1 O4 
39-39 9 1.16 1 06 
10 and above 1.18 1 08 


as follows 


Above Stanolind prices met 
Texas Co. in North and North 


Jan. 9, by The 


Central Texas; Continental Oil in’ all) three 
states 
Note: Stanolind prices in Okla.-Kans. are for 


quantities computed by 97 
exas, 99°) tank 
corrected to 60° F 


tank tables. In 
tables are used, volume 
and deduction for full b.s 


A ow. content 
Posted by Carter Oil Co. 
In Oklahoma 
Effective Jan. 9, 1936 

Below 25 $0 86 33-339 $1.01 
25-25 .9 0.88 34-34.9 1 06 
26-269 0. 90 35-35 9 1.08 
27-27 .9 0.92 36-36. 9 1.10 
28-28 9 0 94 IT-37 9 1.82 





29-29 9 $0 96 38-38 9 $1.14 
30-309 0.98 39-39 9 1.16 
31-31.9 1.00 10 and above L.18 
32-32 .9 1.02 


Jan. 9, C varter” s Oklahoma gravity and price 
schedule met in Oklahoma-Kansas by Sinclair 
Prairie, and Humble’s West) Central Texas 
schedule met in’ North and North Central 
Texas where Sinclair-Prairie buys. Same day, 
Shell Petroleum met Carter in full in Oklahoma- 
Kansas. 

Posted by Magnolia Petroleum Co. 
(Effective Jan. 9, 1936) 

In Oklahoma, same schedule as Carter Oil 
which see above, beginning with below 25, at 
$0.86 and ending with 40 & above, at) $1.18. 

In Texas: North and North Central, includ- 
ing Burkburnett, Archer, Stephens, Henrietta, 
Electra, Comanche and Olden; and in Central 
Texas, including Mexia, Wortham, and Panola 
county, same gravity and price schedule as 
Humble in West Central Texas, which see 
below. beginning with below 29 at $0.84, and 
ending with 40 and above, at $1.08. 

Humble Oil & Refining Co. 

Texas Fields 


Posted by 





(*West Central Texas 
(Effective Jan. 9, 1936 
Below 29 $0 84 35-35 .9 $0.98 
29-29 9 0 86 36-36 .9 1.00 
: 9 0. 88 37-37 .9 1.02 
9 0.90 38-38 9 1.04 
9 0.92 39-39 9 1 06 
9 0.94 10 and above. 1.08 
9 0) 96 
*Includes Brown, Callahan, Coleman, Co- 
manche, Eastland, Fisher, Haskell, Jones, 
Shackelford, Stephens. Throckmorton and 
Young counties 
Shell Petroleum) Corp.. on Jan. 9, met 
Humble in Fisher county, except that Shell 
posts five lower grades, beginning with below 
25 gravity at $0.76; 25-25.9, $0.78: 26-26.9, 
$0.80; 27-27.9, $0.82: and 28-28.9, $0.84; rest 


of schedule same as Humble’s in West Central 
Texas. 

tEffective Dec. 1, 1934. Humble prices are 
based on 99% tank tables at 60F. Allowance or 
deduction of 1°) is made for each 25° change 
in temperature above or below 60F. 





*Kast Central Teras 

(Effective Jan. 9, 1936 
Below 29 $091 35-35 .9 $1.05 
29-29 9 0.93 36-36.9 1.07 
9 0.95 37-37 .9 1.09 
9 0.97 38-389 Pe 
y 0.99 39-39 9 i .33 
33-339 1 Ol 10 and above. 1.15 

34-34.9 1.03 


*Including Anderson, Cherokee, 

Navarro and Van Zandt counties. 

Stanolind Oil & Gas Co... Jan. 20 
Marion County (Kast Central 
29 oil at $0.86, plus 2c 
above at $1.10. 

Jan. 9, Sinelair-Prairie met Humble’s prices 
in Mexia. 


Limestone, 


s posted in 
: Texas). below 
differential, to 40 and 


Panhandle Texas 
Posted by Humble Oil & Refining Co. 
Effective Jan. 9, 1936 





(pray 
County i 
Below 35 $0 86 $0 81 
35-35 9 0 88 0.83 
36-36 .9 0.90 0.85 
37-37 .9 0.92 0.87 
38-389 0.94 0. 89 
39-39 9 0.96 0.91 
10 & above. 0.98 0.93 


Jan. 9, above prices met by Sinclair-Prairie, 
Magnolia and The Texas Co. in the entire area, 
also by Continental Oil in Carson-Hutchinson. 


East Texas 
Effective Jan. 9, 1936 
Stanolind, Humble, Shell, Sinclair Prairie, 
exas, Sun Oil and Magnolia $1015 


Shell also posted on Jan. 9, in 
area, Polk County, Texas, $1.15 


West Texas and New Mexico 
Posted by Humble Oil & Refining Co. 


Livingston 


(Effective Jan. 11, 1936 
(Ineluding Andrews, Crane, Crockett, Eetor. 
Glasscock, Howard, Winkler and Upton 
Counties, Texas, and Lea county, New Mexico). 
Below 29 $0.75 33-339 $0 84 
29-29 9 0 76 34-349 0 86 
9 0.7 35-35 9 0.88 
9 0. 80 360 & above 0.90 
9 0 82 
Pecos, West Texas $0 85 


Posted by Continental Oil Co. 
(Effective Jan. 9, 1936) 


Artesia, Jackson and Maljamar pools, N. M- 
$0.80 

Jan. 16, Magnolia met Humble in Crane, 
Upton, Howard, Glasscock, Mitchell and 


Winkler. 
Jan. 9, Texas Co. posted Winkler and Lea 
counties at $0.85: Crane and Upton, $0.80 


Shell Petroleum Corp., on Jan. 23, met 
Humble in Crane, Glasscock, Howard, Pecos 
(except Yates shallow pool), Winkler, and 
Upton counties, Tex., and in Lea County, 
N. Mex. On Jan. 9, Shell posted in Yates 
shallow pool in Pecos county, Tex., $0.75. 

Northeast Texas 

(Posted by Humble. April 15, 1936) 
Talco $0.60 

(Posted by Magnolia. May 1. 1936) 
Cass County (Rodessa field): 

Below 29 $0. 86 
29-29 9 0.88 


Rest of schedule same 
Rodessa, 


as S. O. La. 


posts in 
which see below. 


Texas 
Humble Oil & Refining Co. 


South and Southwest 
Posted by 





(Effective Jan. 14, 1936 
Darst Creek... $0 97 Pettus $1.25 
Salt Flat 0.97 Tomball 1.30 
Saxet 0.90 Mirando 0.85 
Shell Pet. Corp. on Jan. 9, posted $0.97 in 
Salt) Flat) district, Tex. 

Anahua (Chambers county) and 
Dickinson (Galveston county 
(Effective Jan. 9, 1936) 

30-309 1.04 36-369 $1.16 
s1-31.9 1.06 37-37 .9 1.18 
32-32 .9 1.08 38-389 1.20 
33-339 1.10 39-39 9 1.22 
34-34.9 1.32 10 & above 1.24 

35-35 .9 1.14 

Jan. 9, The Texas Co. posted $0.97 for Darst 
Creek 

Jan. 9, Magnolia posted $9.97 in) Darst 


Creek: $1.30 in Tomball: $0.90 in Luling: $1.00 
in Lytton Springs: $0.85 for Mirando; $1.10 for 
Cleveland. Liberty county, Tex.; $1.03) in 
Hardin, Liberty county, Tex. 

Posted by Humble 


Conroe and Raccoon Bend 





Deep sand crudes) 
(Effective Jan. 9, 1936) 
35-35 ..9 $1.24 38-38 9 $1.30 
oy 36.9 1.26 39-39 9 1.32 
7-37 .9 1.28 10 & above 1.34 


aX 9, Texas Co. met above prices. 
North Louisiana-Arkansas 
Posted by Standard Oil Co. of Louisiana 
(Effective Jan. 10, 1936) 


(In Caddo, Homer, Haynesville, Sabine, De 
Soto, Rodessa, Sarepta, Carterville, El Dorado, 
and Miller county). 


Below 25 $0.78 33-33.9 $0 96 
25-25 .9 0.80 34-34.9 0.98 
26-26 .9 0.82 35-35 ..9 1.00 
27-27 .9 0.84 36-369 1.02 
28-28 .9 0. 86 37-37 .9 1.04 
29-29 9 0.88 38-389 1.06 
30-309 0.90 39-39 9 1.08 
31-31.9 0.92 10 and above. 1.10 
32-32 .9 0.914 

Smackover, Ark $0.75 
Nevada, Ark 0.65 
Urania, La. (La. Oil Refg. Co... Jan. 1.°34) 0.87 
Tepetate, La. (Continental Oil, Jan. 90°36) $1.12 


The Texas Co., effective Jan. 9, posted in 
No. La.-Ark. same prices as Humble posts in 
West Central Texas. [t also posted $0.80 for 
Smackover and $1.12 for La Fitte, La. 

Magnolia Petroleum Co., effective Jan. 16, 
posted on No. La.-Ark. ¢ rude, prices beginning 
with $0.86 for below 29 gravity, plus 2 cent 
differential to 40 and above, at $1.10; this post- 
ing includes Rodessa, beginning March 16, 


1936. Lt also posted on the same day, Eldorado 
(Kast) Field), and Smackover, Ark., $0.75; 


Lockport, La., below 20 gravity, at $0.92, plus 
2e differential, to 34 and above, which is $1.22; 
and for Lowa, La. and Cameron-Meadow field 
Cameron Parish, La., below 20 at $0.82, plus 
2e differential, to 34 and above, . $1.12 

Stanolind Oil & Gas Co., Jan. 20, posted in 

Caddo Parish, La., below 29 oil at "9b. 86, plus 
2e differential, to 10 & above at $1.10. 

Shell Pet. on Jan. 9, posts same schedule in 
Black Bayou and White Castle, La. as Mag 
nolia posts in Lockport, which see in above 
paragraph and in lowa district, La. posts same 
schedule as Magnolia in Lowa and Cameron, 
which also see above. 


” 


Continued on next page 
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Three-Year Oil Storage over 2000 first-line airplanes by the end 


) Merge Shell Units 
of the financial year on March 31 next, 


e 1 : ; ‘ : NEW YORK . 27 fi , an- 
Plan in England the necessity for adequate supplies of ee ee noe beleahe sae 
high-grade gasoline in the event of war : SSC MAFKCURE OPCFAtlons OF tk 


LONDON—A three-year plan for the jas become intensified. Shell group, now carried on by Shell 
erection of a vast number of oil stor- The 
ige tanks in districts safe from air at- held by the various oil companies in 
tack is being undertaken by the British the United Kingdom amount to about 
Government. This policy has been ren- four months’ normal supply of gaso- 
dered necessary by the increased use  ]jne—about 1,590,000 tons. Apart from 
of fuel oil and petroleum during the 
past few years by the Navy, Army, and 


reserves of petroleum products Eastern Petroleum Products, Ine. and 
the Shell Terminal Corp., will be trans- 
ferred to the Shell Union Oil Corp. 
early in November, R. G. A. van der 
Woude, president of the company, an- 
nounced today. The two subsidiary 
companies will be dissolved. 


this amount the Government holds con- 
siderable stocks in tanks distributed all 


\ir Force. over the country. The company also announced the 
= : ne — following appointments: L. T. Kittin- 
The entire British navy and half oft ae PP : ee 

‘ ; ger, vice-president in charge of mar- 
the mereantile marine now depend on 4 keting on the Atlanti I ic ROR 

' ai ’ ; Ww sepeccac Ps , ceting ¢ e Atlantic seaboard; R. R. 

oil. The Air Force, the mechanized Horween Discusses Patman Race : “paves, 

: Law Griffin, vice-president in charge of sup 

branch of the Army and the transport saw ites ae . 2 
pate ; <i ales attined antl plies, shipping and sales coordination; 

services are i seless Ww s - ? ed =a pei . . : 

ian li 7 t “an CHICAGO-——Ralph Horween, Chi- T. R. Kurtz, manager of operations; 

‘ient supplies of gasoline. : , 2 : : : 

PI Se cago attorney, discussed the Robinson- and F. W. Woods, assistant secretary 
With the present expansion of the Patman law at the weekly meeting of and assistant treasurer in charge of 


British Air Foree, which provides for the Chicago Oil Men's Club Oct. 29. accounting. 




























































en “ T ‘ - = & a | ‘ 
CRUDE OTL MARKETS 
(Continued from preceding page) 
*Gulf Coastal Fields posts $0.92 for below 20 Jan. 9, Sinclair Posted by Ohio Oil Co. 
p ome ee ble Oil & Refining CG Prairie met above Humble schedule in full. t : 
‘osted by umble il ¢ efining Co. Effective July 20. 1936 
Effective Jan. 9, 1936 Rocky Mountain Fields Elk Basin. Wyo $l 18 
Below 18 $0. 88 26-269 $1.06 Posted by Stanolind Oil & Gas Co. Grass Creek, light Itt 
18-18.9 0.90 27-27 .9 1.08 weaied i : Rock Creek $1 O85 
9 0 99 B98 9 110 (Effective Jan. 9, 1936 Effecti N es 
ee E< a . . . . Vitec 7] ‘ " 
9 0.94 29-29 9 1.32 Salt Creek, Midway and Dutton Creek, Wyo., isi ii ? 
9 0.96 30-309 1 same schedule as Stanolind posts in Oklahoma, Bix Muddy ve) 
. | . . 
9 0.98 31-31.9 1.16 Kansas which see. Effective June 5, 1936 
9 00 32-32 .9 1.18 i . = : - 
9 02 33-339 | po Grass Creek, heavy $0.72 | Sunburst, Mont $1.15 
P a4, ; 5 eS) Greybull-Torchlight 1.28 
) 1 O41 34 and above | e- 5 ” : ; ? 
ae anes $0 90 Hes, light, Col 1.06 Posted by International Ref. Co. 
' Iles, heavy 1.00 
Effective Dee. 1, 1934. Humble prices are oa Me 7 fective Feb. 24. "36 = Effective June 5, 1936 
based on 99°) tank tables at 60F Allowance or A eee ws ut (Effective Feb. 24, 36 p4 cS Cut Bank. Mont 
deduction of 1°) is made for each 25° change annie heavy “< Below 35‘ $1 29 38-38 0 1 37 
in temperature above or below 60F. Hamilton Dome, Wyo _— 35-35 9 131 39-39 9 “ 0 
*Includes these fields: Barbers Hill, Goose Effective July 20. 1926 36-36 .9 1.33 10 and above. - 41 
Creek, Hull, Humble, Liberty, Moss Bluff, 37-37 .9 1.23 
Mykawa, Orange, Pierce Junction, Rabbs Elk Basin, light $1 18 *Texas Co. subsidiary 
Ridge, Raccoon Bend (shallow sand), Refugio Grass Creek. light 1 18 ; 
light, Sour Lake, Spindletop, Sugarland, and ar Cama tal Ot C 
¥ as . ° ° oste v ontine e 
West Columbia. Pondera, Mont., (Postings discontinued Jnutly K . ne : , 7 2 oe ‘ = 
Above gravity and crude schedule met Jan- 1. 1936, but Stanolind pays price posted by (Effective Jan. 9, 1936 
9 by The Texas Co., except that Texas Co Ohio Oil for Kevin-Sunburst, less 20¢ per bbl Cat Creek, Mont $1.28 
CALIFORNIA, Posted by Standard Oil of California 
{ll gravities above those quoted take highest price offered in the field. Effective Feb. 26, 1936 except Huntington Beach, Playa del Rev, 
Santa Fe Springs, Kern Front, Signal Hill (Long Beach) effective March 7, 1936, and Elk Hills, effective June 22, 1936 
E g 2% 
= S 2 = 2 - ? 
= Pp : - = =i = 5, 
) 2 . < = - ae = = 
me a = = s = St. ‘ ae < = 
=: <= om = 4 2 °c ag £& 2 = > = ™ 
me & £ s «= a = & @2 @ gs -s £€ = € & 
ay S 3 . « = - oe 36 &#€§ BSB 2 = FS & 
== = = > = 28 = an = is = ~ — © 
&2 £ 5 5 FT = S ca SS ge S$ #9 32 4 & & = 
Gravity mo wh < & RS 8 a sh wa « am ss > > s 
14-14.9 $0 80 0.79 0. 74 0.78 0.79 0.80 0 78 0 70 0.70 0.70 0.65 0.70 0.70 
15-15.9 80 79 74 78 79 80 76 78 70 70 70 65 70 70 
16-169 80 79 7A 78 79 80 76 78 mi 70 70 65 TO 70 
17-17.9 80 79 74 78 81 80 6 78 70 70 TO) 65 70 70 
18-18.9 80 79 74 78 84 80 8 78 0 70 70 65 70 70 
19-19. 9 82 79 74 82 87 84 81 Tt 0 70 74 74 66 74 71 0.70 
20-209 85 79 7A 85 90 BY $1 80 70 78 78 68 78 72 70 
21-: 88 79 7A 89 93 93 88 #4 78 73 #2 82 71 #2 74 70 
6 92 82 7A 92 06 O8 9? 88 78 77 87 87 7A 86 78 72 
95 .86 .77 .96 .99 1.02 96 .81 .79 92 78 80 92 92 77 90 8 76 
99 9I 90 1.00 1.02 1.06 99 88 $1 99 91 96 85 96 $2 84 97 97 80 O41 86 T9 
1.03 95 Se 1.60 1.05 2.5F 1:6 93 83 1.20 95 89 99 86 88 LOL L.O1 83 98 90 835 
1.06 1.00) .85 1.07 1.09 1.16 1.06 (98 86 1.05 98 92 1.03 90 9L 1.06 1.06 86 1.02 
1.10 1.05 os f.02 3.32 1.10 1.08 88 1.02 96 1.06 95 95 1.10 1.10 88 1 06 
1.14 1.10 90 1.14 1.15 1.14 1.07 90 1 06 99 1.10 99 99 1.15 1.15 91 1.10 
tL. i. 931.18 1.18 | ae 3: 93 1 09 1.03 1.14 £038 1.02 1.20 1.20 OL Lis 
1.21 1.19 06 1.22 1.28 «A Be 95 1.07 1.17 1.0% 1.06 1.25 1.25 97 1.18 
1.24 ¢£ 1.24 1.22 97 Pt Se Be 1.09 1.29 1.29 (99 
‘Biwaod Tanace ‘2 127 1.27 1.00 1.14 1.25 1.16 113 1.34 1.34 1.02 Kettleman Hills 
2 — 1.32 1.18 1.28 1.20 1.17 1.38 1.38 1.04 1.19 
Lae <= 1.37 Ep OB ee 1.20 1.23 
ee 1.42 1.25 1.29 1.27 
1 39 = 1 16 1.29 1.33 131 
S. M ‘ = 
1 13 t.2 1.32 1.37 '.a 
= 1 56 1 36 1.42 1.39 
~ 1 ol 1 40 143 
oa | 66 1.13 


*Foo. be ship. 


tAlso Mehittrick, Kern River, Kern Front and Round Mountain $0.70 thru 19.9 gravity; no higher gravity auoted Kycept Lakeview Area 
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SEABOARD MARKETS, EXPORT AND COASTWISE 


Prices do not include Federal tax. 


Where $ mark is shown, prices are per barrel of 42 U. S. gallons 








Eastern Domestic 


(Prices in cents per gallon tank car lots, unless otherwise noted, f.o.b. 
refine ry or seaboard terminal, representing majority of sales and/or 
quotations. Inter-refinery sales not included. Florida and S. Carolina 
inspection tax not included.) 

*Motor Gasoline 
60-64 Octane 


Prices Nov. 2 65 Octane 


and _—-. 
New York harbor 6.25 -— 6.50 6.50 -— 6.75 
New York harbor, barges. 6.00 — 6.25 6.25 - 6. 50 
Philadelphia district... .. 6.50 6.50 - 6.75 
Baltimore district....... 6.50 6.50 -— 6.75 
Norfolk district. ......... 6.50 - 6.75 7.00 
eae agg e: a4 ‘district 6.75 7.00 
Charleston, S district. 6.75 7.00 
Savannah oy sea 6.75 7.00 
Jacksonville district..... 6.75 7.00 
Portland district........ 6.75 7.00 7.00 7.25 
Boston district. ; 6.50 6.75 
Boston district, barges. . oy 6.25 6.50 
Providence district . 6.50 6.75 
Providence district, barges 6.25 6.50 


*Due to lack of companies offering U. S. Motor gasoline, 59 octane and 
below in the open market, prices for this grade are discontinued. Quotations 
nominally are 0.25¢ below those for 60-64 octane grade. 

tNominal 

tCorrection: Price on Oct. 
7.25e as shown in Oct. 28 issue 


26 should have been 7.00-7.25c instead of 


page 76 
Water W hite Kerosine 
Prices Nov. 2 


New York harbor.... 4.50 — 4.625 Savannah district.. 5.25 
N.Y. harbor, barges. . 4.375- 4.50 Jacksonville district... $25 
Philadelphia district.. 4.50 - 4 75 Portland district.. 5.125 
Baltimore district.... 4.50 — 4.625 Boston district....... 4.625 
Norfolk district...... 4.625 Boston dist., a: 4.50 
Wilmington, N.C 4.625 Providence district. 4.62: 
Charleston, S. C. ‘dist. 4.625 Providence, barges. . 4.50 
*Fuel Oils 
Prices Nov. 2 New York New York Philadelphia 
harbor harbor, barges district 
ee 4.50 - 4.625 4 375- 4 50 4.50 - 4.75 
Oe Are 54 tote e 4.25 1.00 4.125 4.25 
ABC SL uhwae mas eiats 4.25 4.00 — 4.125 4.25 
ee eae 3.75 - 4.00 3.625- 3.875 3.75 - 4.00 
No. 5 (per barrel). . . rer re $1.35 
No. 6 (per barrel). . Wicee) Ete hwals ators $1.15 
Baltimore Boston 
district district 
No. 1 4.50 -— 4.625 4.625 
NY Se ee eee 4.25 4.25 
SS once 4.25 4.25 
rere poe 3.75 — 4.00 4.25 
No. 5 (per barrel)... . $1.35 $1.45 
No. 6 (per barrel) $1.15 $1.15 
Boston dist., Providence Providence 
barges a dist., barges 
oS, ee aes 4.50 4.62 4.50 
(OND SER eye 4.125 4 25° 4. 125 
NE IR oo cisks oisiernle ak 4.125 4.25 4.125 
Pc oka ah aes 4.125 3.75 - "4.00 3.623 


*Fuel oils meet specifications of U. 
Bunker Oil 


S. Commercial Standards CS12-35. 
Diesel Oil Gas Oil Diesel Oil 


Grade Ships’ 28-34 hore 
Bunkers Gravity Plants 
Per Barrel Per Barrel Per gallon Per gallon 

New York harbor... *$1.15 *$1.65 4.25 4.25 
Philadelphia dist.. *$1.15 *$1.65 4.25 
Baltimore district. *$1.15 *$1.65 4.25 
Norfolk district.... *$1.15 *$1.785 4.25 
Charleston district. $1.10 $1.65 ihe oo 
Savannah district. . $1.10 $1.89 Fe 4.75 
Jacksonville dist... $1.10 $1.995 a 4.75 
Tampa district.... $1.10 $1.995 ee 
Portland district... $1.25 $1.75 
Boston district.... $1.15 *$1.65 
Providence district, $1.15 $1.65 


*Lighterage for bunker oil, 


5e per bbl. additional: ~ Diesel “a, 65 5c per 
bbl. additional. 


> . . ml i 
Pacific Export 
(Quotations are at seaboard, Los Angeles, in cargo lots, cents per gallon, 
except where otherwise noted.) 


Prices— Nov. 2 Oct. 26 Oct. 19 
53-55 U.S. Motor.... 5.00 — 5.25 5.00 - 5.25 5.00 -— 5.25 
400 e.p. blend 65 Oc- 

tane and above.... 5.25 - 5.75 5.25 ='5:. 75 5.25 - 5.75 
38-40 w.w. kerosine, 

150 fire point...... 1.00 — 5.00 4.25 - 5.00 4.00 -— 5.00 
41-43 w.w. kerosine. 4.50 5.00 4.50 — 5.00 4.50 - 5.00 
44 water white kerosine 5.00 5.00 5.00 
Prime wh. kerosine. 3.50 4.25 te ee 3.95 - 4.95 


In Cargo lots. per Neonat 
Diesel fuel oil, above 
BBD in 6 sk vice ss 9¥:0: $1.00 -$1.15 $1.05 -$1.10 $1.05 -$1.25 


Diesel fuel oil, under 

OO ea $0.95 —$1.10 $0.96 -$1.025 $1.00 -$1.10 
30- “34 oS eee $1.05 —-$1.15 $1 05 -$1.10 $0.95 -$1.10 
Grade C fuel oil. ..... $0.75 —$0.90 $0.78 -$0.85 $0.75 -$0.90 





Pacific Export (cont'd) Nov. 2 Oct. 26 


In Ships’ Bunkers, or deep tank lots, per barrel: 


Oct. 19 


Diesel fuel oil, above 
23.9 gravity.. . $1.00 -$1.16 $1 .135-$1.16 $1.00 -$1.16 
Diesel, under 23.9 
ea ee $0.95 -$1.06 $1 035-$1.06 $0.95 -$1.10 
Grade C fuel oil. $0.90 —$0.95 $0 .925-$0 .95 $0.90 -$0.95 
Cased Goods: 
Gasoline, U. S. Motor $1.30 —$1.50 $1.35 -$1.50 $1.30 -$1.50 
Gasoline, 400 e. p. blend $1.45 —$1.65 $1.45 -$1.55 $1.45 -$1.65 
“- w.w. kerosine, 
150 fire point...... $1.10 —$1.25 $1.15 -$1 25 $1.20 -$1.30 
Kerosine, prime white $1.05 —$1.15 $1.10 -$1.20 $1.15 -$1.25 


New York Export 
(Prices in cents per gallon in barrels, F.a.s. New York) 


Cylinder Oils (Pennsylvania Products) 
Bright _— 


Light, 25 pour point 27.50 27.50 27.50 
Dark, 25 pour point 27.00 27.00 27.00 
Neutral oil: 
200 3 color, 25 pour 
vo ee ere 29.00 29.00 28.00 
150 3 tenet 25 pour 
See 20.50 25 .50 24.50 
600 Care n E filtered, 22.50 —23.00 22.50 -23.00 22.50 -—23.00 


600 stm. rfd., untiltered 19.50 —20.00 19.50 —20.00 19.50 —20.00 
650 stm. rid. unfiltered 21.00 —21.50 21.00 -—21.50 21.00 —21.50 
600 flash, steam refined 22.00 —22.50 22.00 -22.50 22.00 -22.50 
630 flash, steam refined 24.00 24.00 24.00 


Wax Domestic and Export 


(Prices in cents per pound. Tests made by A. S.T. M. methods. Melting 

pointe shown below, however, are A. M. 3° higher than A. S. [. M. 

.M.P.) melting points Export prices are f.a.8. cacload lots. Domestic 

ite es are f.o.b. refineries in New York and New Orleans districts, 

in bags, carload lets, with 0.2c discount allowed for shipment in bulk. 
Scale solid and fully refined slabs in bags.) 


New York New Orleans 
Prices—Novy. 2 Domestic Export Domestic Export 
124-6 Y.C. scale . 2.40 —- 2.45 2.40 — 2.45 2.40 — 2.45 2.40 -— 2.45 
122-4 W.C. scale... 2.40 - 2.45 2.40 — 2.45 2.40 — 2.45 2.40 - 2.45 
124-6 W.C. scale.. .. 2.40 - 2.50 2.40 — 2.50 2.40 - 2.50 2.40 - 2.50 
123-5 Fully refined. 4.45 4.125 4.45 4.125 
125-7 Fully refined. 4.55 4.25 4.55 4.25 
128-30 Fully refined. 4.80 4.50 4.80 4.50 
130-2 Fully refined. 5.05 4.75 5.05 4.75 
133-5 Fully refined. *5 35 §.2 *5.35 5.25 
135-7 Fully refined.. *5.60 5.50 Ses ee 


*Shipment eithe: in bags or in bulk. 


Gulf Coast 


(Prices are f.o.b. ship at Gulf oil terminals representing traders’ opinions 
except prices specified to the contrary. Prices cover bulk shipments 


of 20,000 barrels or more, unless otherwise noted.) 
Motor Gasoline 
For Domestic Shipment 
Prices— Nov. 2 Oct. 26 Oct. 19 

59 octane and below. . 5.50 5 50 5.50 

60-64 octane number. . 5.875 *5.875 5.875 

65 octane and above 6.00 6.00 6.00 
Fuel Oils 

No. 1 Fuel oil. . 3.875- 4.00 3.875— 4.00 3.875- 4.00 

No. 2 Fuel oil.... 3.375- 3.50 3.375- 3.50 3.375- 3.50 

No. 4 Fuel oil... 3.125— 3.25 3.125- 3.25 3.125- 3.25 
Kerosine 

41-43 w.w. 1.00 4.00 4.00 
Gasoline 

For Export Shipment 

U.S. Motor gasoline. . 5.125 5.125 5.125 

60-62, 400 e.p. gasoline 5.25 5.25 5.25 

61-63, 390 e.p. gasoline 5.29 — 5.375 9.23 ~ 5.375 5.25 - 5.375 

64-66, 375 e.p. gasoline =—5.375- 5.50 5.375- 5.50 5.375- 5.50 
Kerosine 

44 water white.... 4.125 4.125 4.125 

41-43 water white.... 3.75 -— 3.875 *3.75 — 3.875 3.75 - 3.875 

41-43 prime white.... 3.625-— 3.75 3.625- 3.75 3.625- 3.75 


*Correction: Correct prices for Oct. 26 instead of prices as shown in 
Oct. 28 issue, page 76. 


(Continued on next page) 
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SEABOARD MARKETS, EXPORT AND COASTWISE 


Prices do net include Federal tax. Where $ mark is shown, prices are per barrel of 42 U. S. gallons 








(Continued from preceding page) 


Mid-Continent Lubricating Oils (Cont’d.) 


Prices Nov. 2 Oct. 26 Oct. 19 Prices Nov. 2 Oct. 26 Oct. 19 
‘ i 600 s.r. olive green. 12.25 12.25 12 2 
. ss Gas and Bunker Oils 600 s.r. dark green... 11.00 11.00 11.00 
For Domestic and/or Export Shipment i. eee 18.00 -18.50 18.00 -18.50 18.00 -18 50 
96-" ans » . 
— translucent gas 3. 125- 3.25 3.125- 3.25 5 125- 3.25 | es South Texas Lubricating Oils 
#30 plus ” translucent ; a “ (Viscosity at 100° F., pour point 0. Tanker, f.o.b. Gulf oil terminals, for 
gas oil........ 3.125- 3.25 3.125- 3.25 3.125- 3.25 - , export shipment) 
*30 = transp. gas oil 3.25 25 3.25 nfiltered Pale Oils: 
Diesel Oil Ships’ | Vis. Color 
See $1.50 $1.50 $1.50 100 No. 3.... 5.00 $.25 5.25 - 5.50 9.25 — 5.50 
Grade C bunker oil, for | 200 No. 3.. 6.00 — 6.50 6.375- 7.00 6.375- 7.00 
ship’s bunkers, per 300 No. 3.... 6.50 —- 7.00 7.00 - 7.50 7 00 - 7.50 
SRS aa agae *$0.95 $0.95 t$0 .95 | 500 No. 3% 7.50 7.875 7.875- 8.50 7.8735- 8 50 
Grade C bunker oil, | 750 No. 4 8.75 -— 9.00 9.00 -— 9.25 9 00 - 9.25 
per bbl. in cargoes. . $0.95 $0.95 $0 95 | 1200 No. 4 9.00 — 9.25 9.25 - 9.50 9.25 - 9.50 
*Less than 4 of 1% sulphur. tLighterage 5c per bbl. additional 2000 No. 4 9.75 -10.00 9.75 -10.25 9.75 -10.25 
tNominal. Red Oils: 
| Vis. Color 
Mexican Crude and Bunker Oils 100 No. 5-6 9.00 - 5.25 9.25 .- 5.50 = 5.25 - 5.50 
- a ta 200 No. 5-6 5.875- 6.50 6.125- 6.75 6 125- 6.75 
(F.o.b. Steamer, Tampico) 300 No. 5-6... 6.25 - 6.75 6.75 - 7.00 6.75 - 7.00 
Heavy Panuco crude | 500 No. 5-6.... 7.25 — 7.50 7.23 - 7.625 7.25 — 7.625 
taxes to be paid, per CA ee Oa hin 0540 8 75 - 9.00 9.00 - 9.25 9.00 - 9.25 
Se arere $0.95 $0.95 $0.95 | 1200 No. 5-6..... 9.00 9.25 9.25 - 9.50 9.25 - 9.50 
Grade CG bunker oil, 2000 No. 5-6..... 9.75 -10.00 9.75 -10.25 9.75 -10.25 
a taxes $0.95 $0.95 $0.95 Note: Red oil prices shown above cover oils with green cast; prices for 


*Nominal. 


Mid-Continent Lubricating Oils 


(Prices in cents per gallon in bbls. f.a.s. Gulf terminals. 
0.5c¢ to le higher per gal. 


new barrels, 


in some instances.) 


yer ton of 2 
In drums and . 





blue cast red oils are slightly lower in some cases. 


(Approximate tanker freight rates to Continental ports, 
240 a. 


a] 
Tanker Rates 
in shillings 
British sterling; to U.S. ports cents per barrel) 
Crude &/or Fuel Refined Oil &/or Spirits 











Rates-—Nov. 2 Last Paid Owners Ask Last Paid Owners Ask 

190-200 vis. D 210 Calif.-U.K./Cont.* 20 20/-21/ 17/ 18/-19 

bright stock : 26.00 26.00 26.00 | Gulf-U K./Cont.*. 11 L1/-11/6 10/6 11/-11/6 
150-160 vis. D 210 Calif.N. Atlantic t70c t7V0e 

bright stock . (not E. of N. Y. 

0-10 pour point.. 23.00 22.50 -23.00 22 50 -23 00 Gulf-N. Atlantic** 

10-25 pour point... . 22.50 22.00 -22.50 22.00 -22 50 (not E. of N. 

25-40 pour point =e 22.00 21.50 —22.00 21.50 -22.00 | Heavy Crude & Fuel, 
150- = vis. E 210 brt. (10 to 19.9 gravity) 32 31-32 

ck 22.00 21.50 -22.00 21.50 -22.00 Light Crude, 

120 7. D 210 bright | (30 grav. or lighter) 28.5¢ 28-2% 

OS PE ere 21.00 20.50 —21.00 20.50 -21.00 | Gasoline... . . 25e 25 
180 vis. No. 3 color | Kerosine....... 26c 26c 

neutral Oil: Light Fuel.... 26c 27c 

0-10 pour point.. 16.50 16.50 16.50 Note: Dirty boat quotations are enlarged to cover, “Fuel and Light 

15-30 pour point.. 16.00 16.00 16.00 Crude” quotations. 
200 vis. No. ; color *Continental ports in range between Bordeaux and Hamburg, both 

neutral Oil: inclusive. 

0-10 pour point... . 7.00 17.00 17 00 **Venezuela loading same rate: Tampico 2c to 3c per bbl. additional 

15-30 pour point... 16.50 16.50 16.50 | tNominal. 

ciation, Hotel Deshler-Wallick, Co- Begin Road Survey 
; Nohewawe & ¢ , ¥ 

COMING MEETINGS — Chie, Feoruary 28, 2¢ snd CHICAGO, Nov. 2.—Another boon 





+e 


(Continued from page 5) 


Hall, Detroit, Mich., Dec. 5 to 13. 
National Exposition of Chemical 

industries, Grand Central Palace, 

New York City, Dec. 6 to 11. 


Nebraska Petroleum Marketers. 
Hotel Paxton, Omaha, Nebr., Dec 
8, 9 and 10. 


Mid-Continent Oil & Gas Associa- 


tion, annual meeting of general 
board of directors, Tulsa, Okla., 
Dec. 15. 


1937 


Society of Automotive Engineers, 


Book-Cadillaec Hctel, Detroit, Mich., 
Jan. ‘11 to 15. 
Northwest Petrolewm  Associa- 


éion, North Dakota division, Pat- 
terson Hotel, Bismarck, Jan. 18, 19. 
Northwest Petroleum Association, 


Minnesota division, West Hotel, 
Minneapolis, Jan. 21, 22. 

Kentucky Petroleum Marketers 
Association, Brown Hotel, Louis- 


ville, Ky., Feb. 8, 9, 10. 


Ohio Petroleum Marketers Asso- 


vember 4, 1936 


Wisconsin Petroleum Association, 
annual convention and equipment 
show, Milwaukee, Wis., Feb. 23, 24 
and 25. 

National Petroleum 
34th semi-annual 
land Hotel, 
15 and 16. 


Association, 
meeting, Cleve- 
Cleveland, Ohio, Apr. 


Break Dealer’s Pumps 
LORAIN—The visi-gauges at a 
dealer operated gasoline station here 
were broken recently after the leasee 
had posted a price 1 cent under the 
posted prices of virtually all other 
stations operating in this city. 

A price 18% cents for regular 
gasoline was posted at the station 
while most of the other stations in the 
city were posting 19% cents for that 
grade. None of the major companies 
post a service station price here. 
Sohio’s undivided dealer price is 16 
cents for regular gasoline. 

Latest reports indicate that regular 
gasoline still was being sold at the sta- 
tion at the lower price. 


doggling project was believed in the 
making as the U. S. Bureau of Public 
Roads and the Illinois Division of 
Highways are co-operating in a state- 
wide “highway planning survey.’’ It 
was reported that it will take about a 
year to complete the survey. In 42 out 
of the 48 states a similar survey is 
either being made or is planned. 

The survey asks the residence of the 
automobile owner. The year and make 
of vehicle, state license fee for 1935, 
months in operation during last year, 
miles traveled during the last year, 
total, and in Illinois. The survey also 
asks for the average miles 
per gallon of gasoline. 


obtained 


Heads Mississippi Dealers 
JACKSON, Miss., Oct. 30.—R. W 
Dunn, of Hattiesburg, and E. H. Simp- 
son of Jackson, were elected chairman 
and vice-chairman of the Mississippi 


Oil Dealers’ Association in Jackson 
last week. 
Mr. Dunn, who is manager of the 


American Oil Company of Hattiesburg, 
will be serving his second 
chairman 


term as 
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—CURTIS-—— 


ng ST.LOUIS ee 






CURTIS 
OIL-LOCKED LIFTS 


safely handle all cars. 
Complete. accessi- 
bility. Self-leveling 
platform can’t stick. 
Drop-away wheel 
guides center car. 


Curtis Compressors have been known for 
their dependable performance for 43 years. 
Now,a completely restyled line offers NEW 
BEAUTY as well as improved efficiency. 


¢ Appearance— New symmetry — added eye 
appeal. Finer finish—black, red, and gold. Sim- 
plified, clean-cut, modernistic design. 


. Performance Positive centrifugal unloader 

no starting load - Timken bearings- less friction, 

adjustable -Centro-ring oiling positive lubrica- 
c Cc a 

tion— “V"’-belt drives — quiet, trouble-free, plus 

other mechanical refinements — giving increased 


efficiency, longer life, lower operating costs. 


CURTIS PNEUMATIC MACHINERY CO. 
1965 Kienlen Avenue, St. Louis, Missouri 
New York — Chicago — San Francisco 


CURTIS 








FOR YOUR CONVENIENCE 


NATIONAL PETROLEUM NEWS 1213 W. 3rd St., Cleveland, O. 


I want “my own personal copy” of NATIONAL PETROLEUM 
NEWS each week. Send me the next 52 issues for which I enclose 
$5.00. (Foreign $6.50, Canada $7.50 including tax.) 
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OIL TRADEMARKS 
For Copyright 





The following are trademark ap- 
plications pertinent to our = field 
pending in the United States Pat- 
ent office which have been passed 
for publication and are in line for 
early registration unless opposi- 
tion is filed promptly. For further 
information address National Trade- 
Mark Company, Munsey Building, 
Washington, b. te trademark 
specialists. 

As an additional service feature 
to its readers, this journal gladly 
etfers to them an advance search 
free of charge on any mark they 
may contemplate adopting or regis- 
tering. You may communicate with 
the Editor of this Department, or 
send your inquiry direct to the Na- 
tional Trade-Mark Company, stat- 
ing that you are a reader of this 
journal. 


TRADE-MARKS 
Pub. Oct. 27, 1936 


THERMO ROYAL, Ser. No. 381,111 
Publicker Commercial Alcohol Com 
pany, Philadelphia, Pa. Filed July 17 
1936. 

For Anti-Freeze Preparations for th: 
engine Cooling Systems of Automo 
biles and Other Internal Combustion 
Engines, 

P-A-IF, Ser. No. 376,673. wa oe 
Greffoz, Houston, Tex. Kiled Apr. 1 
1936. 

Kor Metal Polishes in Powder Form 
and in Liquid Form. 

PINETEX, Ser. No. 380,495, Frank 
George Bolte, Jr., Audubon, N. J. Filed 
July 2, 1936. 

For Liquid Cleanser for General 
Household Cleaning Purposes. 

PROTECTO CLEANER, Ser. No 
379,992. Jack D. Nicholas, St. Joseph 
Mo. Filed June 22, 1936. 

For Cleaning Compound for Automo 
biles, Furniture, Floors and the Like. 

MERITOL, Ser. No. 381,181. Whitt 
more-Wright Company, Ine., Charles 
town, Mass. Filed July 18, 1936, 

Kor Oils for Cleaning Wood, Meta! 
Tile, Terrazzo, Porcelain and Like Sur- 
faces, and for Fat-Liquoring and Fin 
ishing Leather. 

ESTACO, Ser. No. 380,538. Iosta 
Company, Reading, Pa. Filed July 
1936. 


Kor Gasoline, and Lubricating ils 


| and Greases. 


BLUE SEAL, Ser. No. 381,869. Illi 
nois Farm Supply Company, Chicago, 
Ill. Filed Aug. 6, 19386. 

For Lubricating Oils. 

ALL READY—ALLIED ALCOHOLS 

on design, Ser. No. 381,700, Allied 
Industrial Alcohol Corporation, New 
York, N. Y. Filed Aug. 1, 1936. 

For Denatured Alcohol and Radiator 
Anti-Freeze Compositions. 

ALL SOLV—ALLIED ALCOHOLS 
on design, Ser. No. 381,701. Allied In 
dustrial Alcohol Corporation, New 
York, N. Y. Filed Aug. 1, 1936. 

For Denatured Alcohol. 

ALL SPECIAL—ALLIED ALCOHOI 

on design, Ser. No. 881,702. Allied 
Industrial Aleohol Corporation, New 
York, N. Y. Filed Aug. 1, 1936. 

For Denatured Alcohol. 

SUPER THERMO, Ser. No. 381,11! 
Publicker Commercial Alcohol Con 
pany, Philadelphia, Pa. Filed July 17 
1936. 

For Anti-Freeze Preparations for th: 
Engine Cooling Systems of Automobil 
and Other Internal Combustion Engines 
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INTERESTING 
TRADE ITEMS 





Welds Chrome Steel 


Steels known as 4-6 per cent chrom- | 
ium steels, which are much used in the | 
petroleum industry because of their 
corrosion resistance at high tempera- 
tures and pressures, are now said to | 


be successfully welded by use of a new 
electrode developed by The Lincoln 
Electric Co., Cleveland. 

“Chromeweld 4-6” is applicable to are 
welding of furnace tubing, cracking 
stills, hot oil transfer lines, heat ex- 
changers, bubble tower caps, return 
bends, valves, superheater headers, and 
other similar applications, it is said. 


Rol-Top Door 


The first piece of printed matter is- 
sued on Kinnear’s new all steel RoL- 
TOP door for private garages is an 
nounced by The Kinnear Mfg. Co., 
Columbus. An eight-page — letter-size 
booklet, it describes the convenience and 
modern appearance of this door. 


sarrel Pump 








In answer to a demand for a simple, 
nexpensive, hand driven pump, Viking 
Pump Co., Cedar Falls, lowa, is an- 
iouncing its figure 109. The pump will 
eliver seven gallons per minute at 60 
p.m. Of cast iron construction, the 
ump has port openings at top and 
ttom, threaded to fit 1l-inech pipe. 


Ovember 4, 1936 





WINTER 


HEAD 


Prepare NOW. +> Order Winter 
G rade GF, reeoom Oils Coday 


10-W «and 20-W Cyrades 


NOW READY IN 


FREEDOM 
WINTER OILS 


More cars on the road this winter mean more oil changes than 
ever. Meet the growing demand for high quality lubricants 
and be ready to supply your dealers with a Freedom refinery 
packaged brand. Freedom Oils are refined from 100% Pure 
Pennsylvania Grade Crude and are available in lithographed 
1-quart, 5-quart, 2-gallon and 5-gallon cans, or in bulk. Order 
now! e Some choice exclusive franchise arrangements are still 
open. Past performance records of Freedom jobbers show fine 
profits, increased prestige and highly satisfied trade. Write to- 
day for our proposal, or send the coupon. 


THE FREEDOM OIL WORKS CO. 


FREEDOM © PENNSYLVANIA 
























THE FREEDOM OIL WORKS CO. 
121 Third Street Freedom, Penna. 


"te 
"Sy 


We are interested in learning about 
your exclusive brand franchise. 
RNIN ih st sass ee aye 


Company 
Address---- 
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NOT 
CONNECTED 


With 
Standard Oil Company 
(Indiana) 











Now motorists in the Middle West can 


obtain at Esso Stations in St. Louis: 


ESSO—for Premium Motor Fuel 
ESSOLENE—for Regular Motor Fuel 
ESSOLUBE—for Motor Oil 
ESSOLEUM—for Greases and lubri- 


cants 


THE 
SIGN OF 
HAPPY 
MOTORING 


For the past several years, 
motorists in the East and 
in the South have been 
familiar with “the ESSO 
sign’, This big red, white 
and blue ESSO oval has 
marked the source of fine 
products and _ courteous 
service at more than 30,000 
ESSO STATIONS and 
ESSO DEALERS from 
Maine to Louisiana. 


ESSO iNc. 


Please Note That the Standard 
Oil Company (Indiana) HAS 
NO CONNECTIONS WITH 
ESSO STATIONS or ESSO Inc. 














What Readers Say about the 


Publie Educational Issue of 


NATIONAL PETROLEUM 


“Magnificent piece of work a milestone in petroleum 


history” from Tulsa, Okla. 


‘‘Had no idea of the statistics, size and relative 


influences of petroleum on the affairs 
of today as portraved in your issue 
from Tallahassee, Fla. 


“Finest treatise on the oil industry we 
have ever seen” from Terre Haute, 


Ind. 


“Learned more about the oil industry 
in that one issue than I ever knew be- 
fore” from Great Falls, Mont. 


“Unquestionably a most valuable 
reference book on oil” from Portland, 
Ore. 


Bound volume of the Public Educa- 
tional Issue, 512 pages, in green buck- 
rum, gold lettering...$2.25 per volume. 


Send your order to National Petroleum 
News, 530 Penton Bldg., Cleveland, 
Ohio. 





108 


NEWS 











—_—_—_—_—_—_—_—_—_—_—_——— 
NEW PATENTS 





Compiled by R. E. Burnham, patent and 
trade-mark attorney, 511 Eleventh 
Street, N. W., Washington, D. C., from 
whom copies may be obtained at the 
rate of 25 cents each. State number o 
patent and name of inventor when or 
dering. 


October 13, 1936 


REFINING 


Polymerization of hydrocarbon oils 
and process of polymerizing unsaturate: 
hydrocarbons—Rudolph C. Osterstron 
Chicago, Ill., assignor to Pure Oil Cx 
Filed Apr. 26 and Nov. 20, 1930. Nos 
2 056,978 and 2,056,979. 

Method and apparatus for distillation 
of hydrocarbons—Myron J. Burkhard 
Ridgewood, N. J., assignor to Socony 
Vacuum Oil Co. Filed Aug. 26, 193 
No. 2,057,004 

Vapor phase cracking of hydrocar 
bons—Adrien Cambron and Colin H 
Bayley, Ottawa, Ont., Canada. Fik 
Mar. 13 1935. No. 2,057,007. 

Method of manufacturing point de 
pressors—Frederick H. MacLaren, Calu 
met City, Ill., and Thomas E. Stockdak 
Hammond, Ind., assignors to Standar: 
Oil Co. (Ind.). Filed Dec. 29, 1934. No 
2,057,104. 


Process for purification of solvents 
Jack Robinson, Fast Alton, Ill., assigno 
to Standard Oil Co. (Ind.). Filed Aus 
24, 1934. No. 2,057,118. 

Asphalt manufacture — Herman |. 
Ringgenberg, Munster, Ind., assignor t< 
Sinclair Refining Co. Filed Dee. 14 
1935. No, 2,057,265. 





Production of cracked gasoline hav- 
ing low gum content—Albert P. Sachs 
New York, N. Y., assignor to Petroleun 
Conversion Corp. Filed July 17, 1934 
No. 2,057,268. 

Conversion of hydrocarbon oils 
Kenneth Swartwood, Chicago, IIll., as 
signor to Universal Oil Products Co 
Filed Sept. 2, 1933. No. 2,057,401. 

Destructive hydrogenation of organi 
materials—Hans Tropsch, Chicago, I1! 
assignor to Universal Oil Products Co 
Filed July 13, 1934. No. 2,057,402. 

Treatment of hydrocarbon oils 
Gustav Egloff and Jacque C. Morrell 
Chicago, Ill., assignors to Universal Oi 
Products Co. Filed May 18, 1931. No 
2,057,424. 

Treatment of hydrocarbon _ oils 
Viadimir Ipatieff and Aristid V. Gross: 
Chicago, Ill., assignors to Universal Oi 
Products Co. Filed Oct. 26, 1932. No 
2,057,432. 

Treatment of hydrocarbon oils—Vlad 
imir Ipatieff, assignor to Universal Oi 
Products Co. Filed May 23, 1934. No 
2,057,433. 

Treatment of hydrocarbon — oils 
Jacque (CC. Morrell and Gustav Egloff 
assignors to Universal Oil Products Co 
Filed Jan. 26, 1931, and Jan. 29, 1931 
Nos. 2.057.629 and 2.057,630. 

Conversion of hydrocarbons—Jacqu' 
C. Morrell, assignor to Universal Oj 
Products Co. Filed Apr. 25, 1935. N« 


2,057,631 
MISCELLANEOUS 


Process for stabilizing mineral oils 
Bernard H. Shoemaker, Hammond 
Ind., and Kenneth Taylor, Chicago, I!! 
assignors to Standard Oil Co. (Ind.) 
Filed Oct. 31, 1932. No. 2,057,212. 

Tank for petroleum or other liquids 
Jean Peyrouze, Asnieres. France, File: 
Feb. 21, 1936. No. 2.057.248. 

Process for manufacture of alcohols 
Adrianus J. van Peski and Siegfried ] 
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Lamgedijk, Amsterdam, Netherlands, 
assignors to Shell Development Co. 
Filed Dec. 31, 1934. No. 2,057,283. 

Sludge detecting and oil sampling gun 
—Rudolph Sperling, Richmond, Ind., 
assignors to Hi-Lo Corp., same place. 
Filed Dec. 10, 1935. No. 2,057,398. 

Oil filtering element and process of 
making same—Southwick W. Briggs 
and Chester G. Gilbert, Washington, | 
D. C. Filed Mar. 28, 1935. No. 2,057,- 
414. 

Semisolid plastic lubricant—tli F. 
Burch, Laurel Springs, N. J., assignor 
to Cities Service Oil Co. Filed June 20, 
1935. No. 2,057,473. 

Selective oil dispenser—Charles W. 
Ginter and John F. Carter, Bryan, Ohio, 
assignors to Aro Equipment Corp., same 
place. Filed July 26, 1934. No. 2,057,- 
483. 

Machine for molding candles 
Charles G. Schmitt, Phillipsburg, N. J., 
assignor to Plastic Research & Engi- 
neering Corp. Filed Nov. 15, 1928. No. 
» 057,540. 


More Texas Gasoline 
Reaches California 


LOS ANGELES, Oct. 30.—The 
tanker Phoenix, from Houston, ar 
rived in Los Angeles Harbor Oct. 28 
on the eve of the current Pacifie Coast 





maritime strike which threatens to tie 
up all shipping on the west coast. How-| 
ever, except for a mild riot on the 
Phoenix, itself, between members of | 
the crew, operations were not delayed| 
and 35,800 barrels of the 75,000-bar-| 
rel cargo were unloaded. This was ef-| 
fected at the Petroleum Terminal Co.’s| 
facilities at Wilmington—jointly own.-| 
ed by Fletcher Oil Co., consignee of 
the gasoline, and Petrol Corp., an in-| 
dependent refiner and marketer in o- 
Los Angeles Basin. 

Balance of the cargo was booked | 
for Richmond, Calif., with delivery to} 
be made over the week-end, strike] 
conditions permitting. It was indicated | 
by officials of Fletcher Oil Co. that not} 
all of the gasoline unloaded at Wilm- | 
ington would be marketed in southern | 
California. It was understood arrange-| 
ments had been made to move some 
portion of the cargo into the Pacific 
Northwest in smaller boats. 

Specifications of the gasoline met 
all state requirements. The color was 
30 plus, the initial point 94 degrees, 
the 10 per cent point 146 degrees and | 
the end point 396 degrees. Octane was | 
61 and gravity 62. The product was 
considered excellent material for lead- 
ing and it was generally thought that 
“Q” fluid would be added to a large 
quantity before distribution. 


| 


Wilhelm Is New Head 
Of Grease Makers 


CLEVELAND, Nov. 2.—Homer F. | 
Wilhelm, of Socony-Vacuum Oil Co., 
Inc., was elected president of the Na 
tional Association of Lubricating 
Grease Manufacturers, at a meeting of 
it directors, following the annual 
meeting of the association in Chicago. 
Oct. 12 and 13. He succeeds H. S 





\ 


vember 4, 1936 


Saunders, of International Lubricants 
Corp., of New Orleans, the 1936 presi- 
dent. 

Other officers elected are: Geo. W. 
Miller, of American Lubricants, Ine., 
Buffalo, vice-president; E. V. Mon- 
erief, Swan-Finech Oil Corp., New 
York, re-elected treasurer; D._ S. 
Hunter, of D. S. Hunter & Associates, 
Ine., Cleveland, executive secretary 
Two new directors were elected: 
Claude Huffman, Cato Oil & Grease 
Co., Oklahoma City, and L. C. Welch. 
Standard Oil Co. (Indiana), to sue 
ceed Guy Peters, Oil-Kraft, Ine., Cin 
cinnati, and H. FE. Wormhoudt, Mona 


Motor Oil Co., Council Bluffs, la. 

The new board of directors is as fol 
low: J. R. Battenfeld, Battenfeld 
Grease & Oil Corp.; M. R. Bower. 
Standard Oil Co. (Ohio); W. E 
Callaghan, Motor State Oil & Grease 
Co.; M. B. Chittick, Pure Oil Co.; 
Claude Huffman, Cato Oil & Greast 
Co.; C. B. Karns, Penola, Ine.; F. C 
Kerns, The Texas Co.; L. P. Loch 
ridge, Sinclair Refining Co.; Wm. H 
Oldacre, D. A. Stuart & Co.; Wm. H 
Saunders, Jr., International Lubricants 
Corp.; F. J. Snyder, Fiske Bros. Re 
fining Co.; L. C. Welch, Standard Oil 
Co. of Indiana 


OF SEARING, BURNING, WEAR-PRODUCING HEAT 


Heat, caused by the raging inferno of ignited 
gasses under the high temperatures and pressures 
existing in the combustion zone, takes a terrific toll 
of oil and metal. 


Graphite, a solid lubricant, created in the electric 
furnace at a temperature of 5000° F. withstands 
high temperatures without difficulty. 


Thus, in the 1000° F. temperature existing on 
the upper cylinder walls and pistons, oil, making a 
valiant effort to surmount this holocaust of fire, can 
be materially aided by “dag” colloidal graphite. 


This material serves, through the medium of the 


graphoid surface, as a perfect background for oil. 


It easily withstands the temperatures around the 


friction parts. This microscopically thin surface of 


graphite is there during the momentary breaks in 
the oil film, co-operating in the battle against wear. 
And due to its great attraction for oil, hastens quick 


return to full film lubrication. 


The value of the graphoid surface is forcefully 
demonstrated when starting engines from cold--also, 
a period when, automotive authorities state, sub- 
stantial wear occurs. The protective graphite film 
cuts this to a minimum and safeguards the parts 
until the oil is circulating freely. Send for booklet 
discussing the use of “dag” colloidal graphite in this 
application and also crankcase and spring lubrication. 


Ask your oil supplier about his colloidal-graphited brands today 


ACHESON COLLOIDS CORPORATION # o¢ 


PORT HURON, MICHIGAN 


dag .. 


T 1936. ACHESON COLLOIDS CORP 


COLLOIDAL 


Sa DAL PRODUCTS 


GRAPHITE 





DAG” COLLOIDAL GRAPHITE IS A 100% AMERICAN MADE MATERIAL 


NOTE: 


asafull bleed page. 


AC TESON COLLOIDS CORP., PORT Ht RON, 


’ 


NAME 
AT DRESS 


This advertisement appears in current issues of eight leading Automotive "ournals 


MICH. 


ec: se send gratis, story on “dag” Colloidal Graphite. 
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NEW 


Polymerization, No, 2 054 599, is- 
sued Sept. 15, 1936; filed Aug. 27, 
1934; J. A. Guyer, assignor to Phillips 


Petroleum Co.; one drawing; 4 claims. 


EANS for producing gasoline from 
a mixture of two gases, one pre- 


dominantly paraffinic, and one _ con- 
taining a considerable quantity of ole- 
The 


subjected 


fins, by polymerization. 
ing olefin-depleted 


gases are 


surviv- 





REFINING PATENTS 





to fractional distillation to effect the 
removal of methane and non-hydrocar- 
bon gases; the ethane and the small 
proportion of ethylene accompanying it, 
and at substantial part of the 
propane, 


least a 


The remaining gaseous hydrocarbons 
are mostly paraffinic and comprise bu 
tanes for the most part, a Small amount 
of butylenes and preferably propylene, 


Anyone can make a 


good gasoline— 
CUSHING OFFERS A THOROUGHBRED! 


The automobile of today’s high per- 


formance standards demands a high 


performance 


gasoline. CUSHING 


Gasolines are TOP performance in 


EVERY 


grade 


Thoroughbreds in 


QUALITY and PERFORMANCE! 
Motor fuels you will be proud to 


recommend. 






tht er | 


WRITE. WIRE OR PHONE 
FOR QUOTATIONS 


CANnHON BALL 
SERVICE 


Cushing Ethyl Gasoline 


Cushing Anti-Knock 
Regular-Leaded 


Anti-Knock Pressure 
400 End Point 


60-62 Better than U.S. Motor 
60-62 Under 400 End Point 
64-66 Under 375 End Point 

68-70 Under 360 End Point 

42.44 W.W.D.T. Kerosene 

38-40 Light Straw Zero Distillate 


32-36 Overhead uncracked 
Gas Oil 


Cracked Fuel Oil 


REFINERIES: 


COMPANY 


General Sales Offices: 
Division Sales 


CUSHING & BLACKWELL, 


CUSHING, OKLAHOMA 
Offices: 2007 FOSHAY TOWER 
MINNEAPOLIS, MINN. 


OKLAHOMA 
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and are subjected in a second conver 
sion step to cracking. Provision is made 
for effecting by a single fractionating 
system the treatment of effluents from 
both high pressure conversion opera 
tions to produce a paraffinic charging 
stock meeting the strict requirements 
tor efficient conversion. 

Gases suitable for treating in the ole 
fin polymerization step may contain 
from 25 to 60 per cent of olefins, Pres 
sures on olefin-rich gases will be 500 
3000 pounds per square inch or more 
and temperatures may be 700-1000 F 
Paraffin-rich gases may be subjected t 
1000-3000 pounds and 950-1100 F. 


Diesel fuel. No. 2 054 628, issued 
Sept. 15, 1936; filed June 14, 1933; 
D. A. Howes, assignor to Imperial 
Chemical Industries; no drawing; 5 
claims. 


COMPRESSION ignition fuel com 
A prising a high boiling fuel oil and 
two separate compounds, one ethyl ni 
trate and the other an oxygenerated 


organic compound of copper, each in 


| amounts of 0.5 to 5.0 per cent by weight 


| the filter surface through which the 01! 
| passes. 


of the resulting mixture. 


Solvent extraction. No. 2 054 750, 
issued Sept. 15, 1936; filed Noy. 2, 
1934; E. B. Hjerpe and W. A. Gruse, 
assignors to Gulf Research & Develop- 
ment Co.; no drawing; 6 claims. 


IL is first extracted with a mixture 
containing ethylene’ dichloride, 
benzol and sulfur dioxide and then the 
refined oil dewaxed in the presence ot 
benzol and ethylene dichloride, the sul 
fur dioxide being removed after the 
mixture has been stratified into an oil 
layer and a solvent layer but before 
the oil diluted with the remaining sol 
vents is subjected to temperatures sul 
ficient to precipitate the wax. The 
process is in a sense an improvement 
upon the Livingstone process (Pat. No 
1,848,636). 
An advantageous 
composed of 21 


solvent is 
ethylene di 


mixed 
parts of 


chloride, 9 parts of benzol and 70 parts 


ot sulfur dioxide. 


Dewaxing. No. 2 054 O75, issued 
Sept. 15, 1936; filed Dec. 26, 1933; 
H. F. Fisher, assignor to Union Oil 


Co.; one drawing; 7 claims. 


ROCESS and apparatus for remo\ 


a ing wax in which oil is passe 
through a filter while being subjected 
to an electric field. One electrode 


The object is to prolong the 1! 
terval between periods for reconditio! 
ing the filter. The electric field re 


tards the motion of the wax precipitate 


relative to the oil approaching the filte 
See also Patent No. 2,054,273; 
Subkow, Union Oil Co. 
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Tax Cut Boosts Gasoline 


to 


any Blaze 


{ quick flash .. . fire flared 
up in pump on vapor recov- 
ery unit. Workman grabbed 
LUX portable extinguisher 
-.. snuffed out blaze in- 
stantly. This plant’s safety 
engineers fortunately knew 
that no other type extin- 
guisher can handle these 
fires with the effective dis- 
patch of LUX, 

* 


Consumption in Italy 


WASHINGTON, Oct. 24.—Gasoline 
consumption in Italy is now back to 
vbout 60 per cent of what it was a 
year ago when the successive increases 
in the sales tax began, according to a 
report received here. During Septem- 
ber, the sales tax was reduced so that 
retail prices dropped to near the level 
of a year ago. 





Despite approach of the winter season, 
sasoline consumption is expected to re- 
turn to about 80 per cent of normal, 
returning to full normal requirements 
by spring, the report said. 

With this increased consumption in 
prospect, oil companies operating in 
Italy are said to be wondering what 
will happen to the 20 per cent obliga- 
tory alcohol blend, 












Here’s an extin- LUX gives you surest protection 
guisher that will | in every case. LUX carbon-diox- 


So long as consumption was kept be- snuffoutanykind ide snow -and-gas spreads over 


low 50 per cent Of aetiial aba one of flammable liquid fire... Cheek the fire, blankets it. snuffs it out, 
gency measure, it is pointed out, pres- off your meanest blazes... vapor ina matter of seconds. 

ent production of alcohol was adequate ... running-gasoline...a gasoline- Oil men the world over rely on 
to supply requirements. Despite an in- flash from aruptured line... A) LUX equipment for — sudden 
creased output of alcohol, some doubi LUN extinguisher kills them all death to any blaze. Prices start 
has been expressed as to whether the with ease and surprising speed. at $14. Write today to 

distilleries can keep pace with the in- fo - 





creased demand for motor fuel. This ‘3 ‘Lux): 

. . . : ¢ . 

has raised the question of the advisa- XX UJ i 
. 

bility of lifting the mandatory alco “ 


Walter Kidde & Company 
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, hol admixture, according to the report. ee ee ae 116 West St., Bloomfield, N. J. 
. Flammable Liquid Fires 
New Auburn in Spring 
CLEVELAND, Nov. 2.—The 1937 
t \uburn automobile will not be intro 
e, duced to the publie until spring, ac- 
16 cording to an announcement just made 
ol by that company’s president, Roy H. 
il Maulkner, P 
he He stated that during the last five 
vil months all of the manufacturing ac- Tested tn Actual Use 
re tivities of the Auburn Automobile Co. 
ol have centered at Connersville, Ind., 
ut where only front drive Cords are being 
he produced. 
ni “A new rear drive Auburn car is in 
Ni development which we expect to offer 
to the market in the spring of 1937 in H UMBLE products have been 
is a lower price bracket than the Cord,” ss 
p cimammeedk: Walia: thoroughly tested in actual use 
rt in all the major oil fields of the 
First Aid at Stations Southwest. Ask your friends about 
NEW YORK, Oct, 30.-—A_ sugges- them, or better still, try them your- 
ned tion that gasoline filling stations be is - 
333; equipped to serve as first-aid stations self — you’ll come back for more. 
Oil io help combat fatalities resulting 
from automobile accidents was made 
hy Dr. Byron Stockey, surgeon at New 
no York Neurological Institute, in a 
SSet speech here last night. 
cteu He said the stations could be equip- 
e 15 ped with first-aid materials such as a 
e oll stretcher and splints and that attend- HUMBLE OLL & REFINING CO. 
ell nts could be trained to render im- : : : ’ 
tio! mediate assistance, without going to Service goes with everything we sell 
| re “wny large expense. Such service would 
itate | particularly valuable in case of 
ilte inal fractures where unskilled mov- 
ee. ing of the patient often proves fatal, 
br. Stoekey stated, 
NEM November 4, 1936 





TRANSACTIONS IN OIL STOCKS ON NEW YORK 








STOCK EXCHANGE 

















Last Transactions Week Ended Oct. 31, 1936 
1935 1936 Listed Par Current Div. Sales eek’s 
High Low High Low Shares Value Company Dividend Paid Shares High Low Last Change 
80 $8 125% 75 788,675 N.P. Amerada Co chvekea st eas _— Oct. 31, 36 2,800 101 96% 100% + : be 
44 51% 36 2,290,412 $25 Associated Oi Co. Being piece eos BYu May 1, 36 80 44% 4414 446 
28 3045 35% 26% 2,664,901 25 Atlantic Refining Co............ 25cQ Sept. 15, 36 15,600 31% 29% 31% + “* 
14% 5% 20 14% 2,131,090 S Gee CIO... 6p ccc ccc cess ss 20e Nov. 2, 36 9,300 1834 18% 183% 4 
9% 6% 28% 8% 1,444,970 N.P. Colonial Beacon Oil Co.......... eee Nr armen ates 360 30 24% 30 + 5% 
124% 6% 15% 11% © 13,983,287 N.P. Consolidated Oil Corp........... 15c Aug. 15, 36 33,600 13 34 134 13 3% \4 
112% 10844 106% 101 132.771 $100 i te ns eae kbs $1.25Q Sept. 1, 36 100-105 105% 105% be 
35 15% 384 28% 4,682,662 5S Continental Off Co............. 50c Oct. 31, 36 32,600 36% 33% 36% + 13, 
22% 113, 3434 21% 413,333 $10 General Asphalt Co............. See tC ects : 
7 1% 124% 6% 1,098,618 ee ee oe 11,200 97% 9% 9% ‘ 
54% 2% 13% 4% 1,207,132 ee Oe rene 8,100 14% 12 135% +1% 
Li BE Gases. sees 1,309,060 MP «(A RE ev teow es ; ; ; 
15 4% 51 Le} 13 40,000 $100 do DttarkestGers@hemus  iahiis j§ “Ceep etnies 870 39 36 374% ll 
3 1 634 2% 330,000 N.P. Maracaibo Oil Exploration Co.. Ns oe Serre 2,400 3% 3% 3% + kh 
20% 9% 29% 17% 1,855,912 $10 Mid-Continent Pet. Corp....... 40c June 1, 36 12,900 2914 27 4 283% \% 
1734 10% 26% 16% 1,399,345 Pe: MOORE OOD oo ok csawas sees .» clones waohaues 1,200 22% 21% 22 56 
144 94 17 124% 6,563,377 7 Pec, SEONG WP Oi . ce na oocecess% os 25c June 15, 36 21,300 14 134 13 34 4 
21 1034 20% 12% 4,699,885 $5 Pan Amor, Pot.m tremep:. C6... ces tetera sere 200 13 12 34 13 l 
1% % 4% 1% 199.370 N.P. Panhandle Prod. & Ref’g.Co.....0090 2.55 ss sncnccces 800 2% 24% 24% % 
20 6% Tt 18% 17,994 $100 do ~ | RRS e ee oer —nedacwmec 180 58 55 34 56 1 
14 7% 12% 2,153,444 > Petroleum Corp. of America.... 25c Sept. 30, 36 8,300 1534 154% 15% a 
40 133, 49% 38% 4,152,836 N.P. Phillips Petroleum Co........... 25cQC Sept. 1, 36 17,600 1534 4414 447¢ 7 
1% A 2% % 1,184,817 $25 Pieros Ol} Wome... ccc cc acces CE ee fee ee 
8 234 7 8 150,000 100 do ME CuI Getskacemace) sale. ~-dbianceerts 500 12 11 11% 4 
134 & 2% 1% 2,500,000 N.P. Pierce Petroleum Corp.......... St eT eae. 5,800 2% 2 2 A 
13 6) 17% 11% 1,050,000 RS sn | ee eee 25cQ Sept. 30, 36 6,700 17% 16% 7% + Yk 
17 5% 24% 16% 3,038,370 N.P. Pure Oil Co Ee ON OR eC TE ee eh ##§ disease eae 39,900 18 3% 17% 18 8 
103 34%, 118 91% 167,610 100 Dee EES Co cues ke vides oes $1.50 Oct. 1, 36 1,200 97 95% 97 % 
119%% 495 133% 103 130,000 ie © ae Oe ee.......:.-4.::.. $2.00 Oct. 1, 36 320 108% 10644 108% + 2%, 
4844 29l6 575% 48% 425,342 a Royal Dute h Co. (N. Y. shares). . _ 70 Aug. 1.35 ; 
36% 20%, 42% 30% 1,244,383 N.P. Seaboard Oil of Del............. Sept. 15, 36 1,600 34 32% 33 1 
39 203% 48 38% 56.148 52 Shell Transport & Trading Co.... $i, 2937 July 24, 35 ; 
16% 5% 21% 1454 13,070,625 I. “CE RIO EE cece | ewes. | obeeeas man 21,500 2634 25% 2614 l 
111 63% 126% 110% 400,000 $100 a i. eee $1.37% Oct. 1, 36 7,200 *12614 125 126 . 
183; 43, 634 3% 461,000 10 Simms Petroleum Co............ **$1.00 July 31, 36 1,500 1 3% 1 0 
20% 6% 36146 19% 1,008,549 ta “<r ene et eta 13.600 *36% =. 33%, 353% ss 
116'4 60 132 «6116 120,000 100 Rs See eta ees Cine Sa. $1.50 Nov. 2, 36 700 120% 118% 120 0 
153 105 17% 12% © 31,151,075 15 Socony Vacuum Oil Co......... 25c Sept. 15, 36 109,700 17% 16% 167% l 
116 «oJ 11 113% 109% 764,925 100 S. O. Export Corp. pfd.......... $2.50 S.A. June 30, 36 ‘ ; 
41% 2734 47% 35 13,011,754 MP, 2, SP SOME. 5 os cok ccacceiees 30c Sept. 15, 36 28,200 39% 38% 39! A 
333% 23 40% 3234 15,215,677 ee: SS: We BRIM, oc hk Saewew ee xe 50c Sept. 15, 36 14,600 40% 3914 403 + 
32 20 3034 25 145,441 BD) Sey SEU oss 555 becca waa ee ee 200 29% 29% 29% ly 
52% 353¢ 70 51% =. 26,200,825 25 «=. OF. INOW SORBCY . oon c csc scnes 75e June 15, 36 54,800 68 74 6514 68} f- 14 
77 60% 91 72 2,019,093 ee ot Na errr ee 25cQ Sept. 15, 36 1,390 80% 80 80 ly 
121 115% 124 118 100,000 $100 ~ SM  S RRa eee $1.50Q Sept. 1, 36 70 122% 122 122% 0 
3% 1% 634 3 966,979 $1 a tor Oil Corp. (Del.)....... Piet beaters 5,500 414 1 114 0 
3044 16% 47% 28% 9,851,236 ee ee oo re 50c Oct. 1, 36 59,500 ¥AT 34 1414 AT¥e + 1 
9\% 34% 15% 7% 930,570 10 Texas Pacific Coai & On Co...... 25c Aug. 1, 36 1 3.300 13 12% 12 %*4 + 1 
157% 75% 1934 1434 5,998,919 N.P. Tide Water Associated oo Co.. l5e Sept. 1, 36 15.800 193% 18% 19% y 
104% 84 106% 100% 695,503 $100 ey SRE ee oe, ree $1.50 Oct. 1, 36 600 105 104% 1043, 
48 2634 60 51 2,191,823 N.P. Tide J oS tO rrr 45c Aug. 31, 36 F 
24 1434 28% 20% 4,386,070 2s U nion Oil of California......... 25cQ Aug. 19, 36 7,390 23% 23 23% 0 
26% 20% 31% 22% 1,200,000 NP. Union Tank Cor Go... ...s0c00. 30cQ Sept. 1, 36 900 29 287% 29 ly 
1% % 2% 56 759,538 N.P. Warner Quinlan Co.. Seite Sea) OL erates 5,100 1% 114 1% + ~=«O#! 
3% 1 5% 234 431,443 $5 =H. F. Wilcox Oil & Gas Co. Seemed kWh) cuts Reena 1,900 33% 3% 334 + l 


*New high. tNew low. Ex-div. **Dividends of liquidation. {Stock dividend. a Par 33 1/3 florins. 


C Paid 25c extra Sept. 1, 36 


STAND: ARD OIL sr OCKS ON NEW YORK CURB MARKET 





1935 1936 Listed Par 
High Low High Low Shares Value 
16 6 18 12% 36,000 $25 
2 30% 50 3934 200,000 50 
157 115 12434 1087 120,000 35 
2334 10 3434 19% 6,974,356 $5 
38 334% 47 39 50,000 $50 
64 44 76% 57 8,985,662 N.P. 
2% iL 53% 24% 20 26,965,078 N.P. 
22 15% 24% 20% ......... N.P. 
6% 35 9% 4 is 300,000 $10 
393, 28 39% 32% 14,324,088 N.P. 
See a ae eae a. 
105 634 15%, 9% 509,000 $12.50 
4% 3 614 4% 100,000 5 
8 54 914 4% 120,000 10 
10714 90 14 110 3% 104% 562,122 100 
5% 8 5% 400,000 => 
34% 21% 40% 32% 1,142,671 25 
5 3% TMH 3% 100.000 10 
56 4514 60 48 35,000 50 
2 18 23% 17% 2,604,801 10 
12 734 14% 11 182,803 25 
23% 11% 40 2134 753,740 25 
9944 89 107% 97 120,000 100 
6 2% 0 5% 34,158 25 











Transactions Week Ended Oct. 31, 1936 





Last 
Current Div. Sales eck’s 
Company Dividend Paid Shares High Low Last Change 
Borne Scrymser Co............. J5e Oct. 15, 36 290 14% 14 14 1% 
Buckeye Pipe Line Co........... T5cQ Sept. 15, 36 200 45% th54 45 
Chesebrough Mfg. Co........... $1.50 Sept. 30, 36 150 119%, 119% 119% +1 
Creole Petroleum Co............ 25c July 15, 36 11,000 27% 26% 27% { 
Eureka Pipe Line Co............ $1Q Nov. 2, 36 50 4 *47 47 AT + } 
Humble Oil & Refg. Co.......... 50cQ Oct. 1, 36 5,000 66 74 64 66 ‘ 
Bemperial Gil Tid. «5.6.6 ccc °25¢eS. June 1, 36 8,700 22% 22% 22% 1 
i rae 25cQ June 1, 36 200 221 22% 22% 0 
Indiana Pipe Line Co.......... 20c** May 15, 36 300 8 7% 8 
International Pet. Co........... °75cS. June 1, 36 8,100 7 3614 36% 1 
do _registered........... : —ee. 80. eee ice, ; , 
National Transit Co............ 40c June 15, 36 600 11% 11% 11% 5 
New York Transit Co.......... 15c S.A. Apr. 15, 36 100 5 5 5 1 
Northern Pipe Line Co......... 15e July 1, 36 500 8h 73 73 
Coen 80m Gs BEG... voc cece ces $1.50Q Sept. 15, 36 200 109 109 109 ~ 
Penn Mex. Fuel Co............ Bee Dec. 22, 33 ; i‘ 
South Penn Oil Co............. 60c Sept. 30. 36 1,000 10 4 40 40 + 3 
Southern Pipe Line Co......... 10c Sept. 1, 36 E 
South West Pa. Pipe Lines..... $1.00 Oct. 1, 36 50 4434 443; 443; 214 
oy aS ee 35c Sept. 15, 36 6,000 20% 20 29% + #!} 
$5; Ay RUMOR, « 5 so0\c ek eae os sce 6 s June 20, 34 1,000 12% 1214 at 
DAR Wee Saeko eles wowed 25¢ Oct. 15, 36 2,990 3914 37 34 387 +- 
De ES oa dss cases cies $1.2 ‘9 5Q Oct. 15, 36 325 105% 105 105 | 
Swan Finch Oil ES erase 87 4c Mar. 16, 36 100 814 814 8! 1 


*New high. tNew low. °Imperial Oil Spec. 37 4c June 1, 36. Internationa Pet. Spec. 50c June 1, 36. 


x Ex dividend. **15c regular; 5c extra. 


Leaves Warner-Quinlan 


NEW YORK, Nov. 2.—E. M. Gross- 
man, for the past nine years with the 
bulk sales department of the Warner- 
Quinlan Co., has resigned. He has not 
announced his future plans. Mr. Gross- 
man has been engaged in the oil busi- 
ness for almost 30 years 


iw2 


Hastings Joins Republic NEW YORK CURB BONDS 


NEW YORK, Oct. 30.—Warren 
Hastings, formerly in the sales depart- 


Week Ending Oct. 31 





ment of the Tide Water Oil Co., at 


High Low Last Chang: 





New York, has joined the Republie Oil 


Co. as eastern manager to succeed Wil- Cities Serv. 
liam H. Wilson who resigned last pn 58 


‘ities Serv. G. 
week, the company announced today. Empre O.&R. 
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OIL AND ROYALTY STOCKS ON NEW YORK CURB ADVERTISING 
si ibe 7 Transactions Week Ended Oct. 31, 1936 IN THIS ISSUE 
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= Sales Week’s 
High Low High Low Value Company Shares High Low Last C hange 
% 1% N.P. American Maracaibo.. 4,400 7% “. % oO aaa ; : , 
sit & 75% 3if NP Asheness Mat. Ges... 1'800 554 sl 5% 0 This index is published as a convenience to the 
334 & 73% «3% N~P. ee ee 5.900 53, 5% 55% 1% reader. Every care is taken to make it accu- 
168 14% wi 163 my - AA p omen cere = 3% 944 2% + ‘3 rate, but National Petroleum News assumes 
34 27% FP. ritis mer. Oi ‘oo 2 23 2234 2234 2 = Bere : 
i. use, 26% 216% NP. do registered. < oe _ no responsibility for errors or omissions 
44 1% 4% 2 $4 Carib Syndicate....... 14,400 2% 24 2% 0 
3% % % 7 38 N.P. Cities Service......... 16,200 43, 1 $14 1 
41744 6% 66 41 $100 ° eee 2,000 54 5114 53 15 
4% 6” a a ane - Ley LF “er 100 5% 5 5% + Acheson Colloids Corp 109 
4 3 1 00 o 4 Beans me rican Weekly, The 33 
2% % 4 % N.P. Coton on Com CE eo seni, r 
1% % 5% 34 N.P. Columbia Oil & Gasvte. 37,500 5% 14 5 + & 
3 1 5 2 $1 Consolidated Royalty. . 200 23% 2% 214 4 
1% yw 4% 1% N.P. Comte GR cnc ccucss 7,500 314 3% 3% le 
64 34 274% + 6% $100 ee 5,900 27% 22% 27 + 17.) Bayou State Oil Corp. 89 
2% 5g 234 134 N.P. Crown Central Pet.... 11,300 i 1% 3 + &] Berry Sons’ Co., James B 89 
8% 4 1% = 9 # N.P Darby Petroleum..... 2,400 1374 134 13% 36 
2 34 6%4 1% N.P. Derby Oil & Refg...... 3,100 6 5 54 5 7 le 
20 20) 8Ls25 HON. i" Seep 1258 79 80 Ms 
7434 50% 105% 72 $25 Gulf Oil Corp......... 13,200 *1051% 98 104 + 36 
14 1% 6% 25% 7 Indian Ter. Tile. Oil A Chicago Bridge & lron Works sl 
4\4 1% 6% 3 N.P. do B. Classified Advertisements 5 
3 1% 5% 2% N.P. Kirby Petroleum...... 600 $54 134 134 0 Consolidated Lamp & Glass Co 114 
34 4 2 Me $25 Leonard Oil Dev...... 1,700 ‘ 7 vi 0 Curtis Pneumatic Machinery Co 106 
814 3% 154 7% N.P. Lion Oil Refg......... 6,500 15 14 147. + lg Cushing Refg. & Gasoline Co 116 
107 4% 144 9% N.P. Lone Star Gas........ 4,500 12% 12% 12%, 0 
19 4 22% 18% NP. Margay Oil Co....... 
234 % 4% 41% N~P. Mexico-Ohio Oil. ..... 
334 17% 43, 1% N.P. Michigan Gas & Oil... . TOO 3% 3 3% lg 
37% 76 6 3 N.P. Mid. States Pet. A vte. 2.800 13, 13 154 } 3. duPont de Nemours & Co., E. I 61 
Hy 14 25% eo hee. do B ee 3,900 Ll6 1! ll + lo. Dyestuffs & Chemicals, Ine 84 
lo 4 13 A $1 Mountain & Gulf. ..... j 2 ; 
5 34 44% 83% = #5 10 Mountain Producers. . . 2,100 a4 5% 314 0 
20 11% 23 17% N.P. National Fuel Gas... .. 1.300 20 19'4 19 8 
3144 2 4% 2% $5 New Bradford Oil... .. 800 blo 3% 33 4 
4 z 83g 3% N.P. North Central Texas. . 100 > 56 35% 55 1g Edeleanu Co 3 
te is 4 N.P. North European. .... 3,700 it Vy i's , Ms | Edwards & Co., Vincent 116 
254 93g 1544 13% N.P. Oil Stocks Lid. A. “ Esso, Ine 108 
434 1'4 6% 314 N.P. Pantepec of Venezuela. 26,700 53, » 34 5% lg 
3% lg l i N.P. Producers Royalty. . 23,700 6 L * s 
: 334 6 15% 3 N.P. Red Bank Oil........ 1,200 103, 101, 1019 $4 
a 5 1% % N.P. Reiter-Foster Oil... ... 100 } 5% 46 Ig 
2% We 234 14 $25 Richfield Oil pfd...... Fluor Corp 41 
5 14g 19'4 4% $l Root Petroleum....... 1,100 lol 143, 143, I'4 Freedom Oil Works Co 107 
6% 8 23 14% 20 do conv. pr. - ; 100 19 19 19 ‘ 
sais i 26%, $10 Royalty Corp. pfd..... 
2% 546 434 1% N.P. Ryan Consolidated... . 700 3% 3 3% 0 
l i 2% 44 $10 Salt Creek Consolidated 
7% 5% 10 534 10 Salt Creek Prod....... Gasoline Products Co a _ 59 
6% 4%, 11% 6% N.P. Southland Roy: alty.. : 300 8 8 8 14 | Gilbert & Barker Mfg. Co Vhird Cover 
2% % 5 25% $ Sunray Oil... ........: 8.000 33% 3 3% 0 Goodyear Tire & Rubber Co 25 
Vig wan 49 lb. re | Cae 
Vy 4 2 67¢ 4% $1 Swiss Oil Corp........ 59.600 “6 35 656 l 
6% ) 9%, 4% N.P. Texon Oil & Land.... 3,800 6 5 54 53, 0 
or 7 | ee Venezuela Mex. ...... 300 5% 5% 5% \4 
244 ys 3% 1% $1 Venezuela Pe goleum. . 2,800 1% 14 1% 4%! Humble Oil & Refg. Co it 
6% 3% 11 5% $1 Woodley Petroleum. . 2,500 8 85¢ 83, 4 
“New high. +New low. 
I 1 SB R H 1 OCK Ingersoll-Rand Co 42 
T a.) al | al " r 
; elite . 
. OIL DIVIDENDS P URGH S 
+s EXCHANGE 
, ivi > . loti Jaw » . y > 
ge Dividends Waiting Payment Tininedestens Week: Gale -ti: 2 ee Johnston & Jennings Co 8: 
L Company Amount Payable Change 
—__——_ Over 
l Buckeye Pipe Line Co.**$1.00 Nov. 20 Dee. 15 Sales High Low Last Week Rélione MW 75, 
hy Cons. Oil $5 pfd. q..... . $1.25 Nov. 16 Dee. 1 - _— — ki ide & c Walte i 
y Cons. Oil Corp. q. i Oct. 15 Nov. 16 tCities Serv 200 134 376 %+é=«h Ee < bia 
hy do extra.. 25c Oct. 15 Nov. 16 Col. Gas & Flee 671 20% 19% 204% + % 
2 Indiana Pipeline 20c Oct. 23. Nov. 14 7Col. Oil & Gaso. 182 5 1% #5 + 3, 
0 do extra . .20¢ Oct. 23. Nov. 14 Lone Star Gas 3,048 12% 12% 1235 O 
‘ Mid-Cont Pet. Corp.*. .75¢ Nov.2 Dec. 1 Mountain Fuel 
2 Seaboard Oil q Qhe Dec. | Dec. 15 Supply 3,140 6% 57% 6 \4 National Petroleum News ro 106-108 
Sun Oil Co. stock 6% Nov. 25 Dee. 15 Phoenix Oil 1,256 03 03 03 02) New York Lubricating Oil Co 4 
Ze do q 25e Nov. 25 Dec. 15 Pgh. Oil & Gas 425 1'4 114 I+ 
. do _ pfd.q «sO Nov. ll Dee. 1 Plymouth Oil 140 17% 16% 17%+ % 
lide Water Assoc l5e Nov. 10 Dee. 1 Shamrock Oil & 
Union Oil of Calif. a. 25c Oct. 17 Nov. 10 Gas 2,140 5% > 94 + &) Pacific Pump Works 45 
; *P: aid 1c June 1, 36. . Stand. Oilof N. J 81 685, 665, 68'4 + 4) Philadelphia Valve Co 3 
. Paid 75ec poate previously + Unlisted Pittsburgh Equitable Meter Co l > 
2 Polymerization Process Corp 37 
L. . erg Y la bh ) Pa “so i? a Al 
CLEVELAND STOCK EXCHANGE 
~ Transactions Week Ended Oct. 30, 1936 
0 NEW YORK BONDS —onetenes 
7 wr 6 40 410 10 0 Roper Corp., Geo. D Second Cover 
‘ - do rfc 
Week Ended Oct. 31 Nat'l Refining ‘ 155 7% 7% 7% 3% 
oo oa d fd 50 104 1033, 104 Ll 
High Low Last Change - a . 
Atlantic Refg. deb. 5s 103. 103 103. 0 Shell. . : ; es 
Houston Oil 5s 102% 102 102% + \% : , — one Sinclair Refg. Co - 
, : Pan Amer. Pet.of Calif.6s 414% 39 101% Ly \ Henline is APIC Official Stratford Development Corp. . : 
DS do 6s ctfs 41 34 383% 403, +1 a Sun Oil Co. Fourth Cover 
., 08 ctfe 38% 40 ; : ’ 67 
Pure Oil 414s 50 w.w. 116 113) «115 0 LINCOLN, Neb.. Oct. 31.—The Nebras- Sun Shipbuilding & Dry Dock Co 
Richfield Oil of Calif. 6s 454% 4245 444% + % sy , . . 
da. Gu. ctie 15 12 444% +1% ka Petroleum Industries Committee has 
= =e ily ag 3is'51.. ao —™ a ®. announced appointment of Frank 5S. 
ang* u 4s : 2 4 - é eid : . , 
_ Socony-Vacuum 3s °50 10574 105% 1054 + % Henline as assistant secretary to H. H. Universal Oil Products Co ae 
Q. N. J. 5s 993, 99 3% 994 0 , er eee eo Poe 
: nion Oil of Calif. 638A. 12144 12114 121% 0 Hahn, secretary. Both officials are at 
, rido 4s , 11744 116%4 117 ‘5 tending seven regional conferences 
; - é 63% 43! wb l . 97 ae 
0 1 arner-Quinlan 6s 16 3% 4 9 from Oct. 27 to Nov. 6. Welker Mfa. Co an 
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Our Customers can’t 


afford to take chances 


@ The oil companies we serve are 
particular people. They can’t afford to 
gamble. The specifications laid down for 
filling station canteens and ball globes 
must be followed to the letter 





no matter 
how difficult. Special shapes, special color- 
ing, special designs must be reproduced 
without deviation from the original. 

@ The oil companies who look to 
Consolidated for their illuminating glass- 





ware—and the number increases constantly 
—are no exception. They are satisfied be- 
cause Consolidated gives them the shapes 
they want—exact/y—whether it is a regular 
canteen or a crown, cube or pyramid. They 
are satisfied because the colors are the 
shade specified—exact/ly. Because the glass 
is durable, reducing breakage to « mini- 
mum. Because they can get what they 
want when they want it. Because the 
globes stay clean and bright in spite of 
extremes of weather. And because the 
years I spent in the oil business gave me 
a knowledge of the problems you have, 
and a pretty good idea of how to lick them. 
(Signed) J. O. Corner 
President 
The new Consolidated line is colorfully illus- 
trated in the new catalog. Send for your copy. 


CONSOLIDATED 


CLAS SWARIE 





CONSOLIDATED 
LAMP AND GLASS COMPANY 
CORAOPOLIS, PA. 





Richfield Reports First Net 


Profit Since 


LOS ANGELES, Oct. 28 
MPROVED marketing conditions 
on the Pacific Coast were reflected 
in a report on the Richfield Oil Co. 
filed in Los Angeles the past week by 
Wm. C. MeDuffie, as receiver. The 
statement covered the three months 
and eight days preceding Oct. 8. 


Consolidated net profit of Richfield 
and subsidiaries, including Pan Amer- 
ican Petroleum Co. for this period 
amounted to $553,708 and represented 
the first net profit during the period of 
receivership, This total was before al- 
lowance for estimated income taxes 
but was after all other charges includ- 
ing depreciation and depletion. 


In previous reports, the receiver had 
been unable to show a profit after de- 
ducting depreciation and depletion 
charges, which were higher than war- 
ranted because the book value of prop. 
erties were in excess of current values. 


Comparisons for similar periods as 
that covered by this report are not pos- 
sible since interim reports to the fed- 
eral court have covered six-month 
periods. The report in this instance 
was requested as an indication of the 
status of the compariies on the date 
they were transferred from equity re- 
ceivership to bankruptey reorganiza- 
tion proceedings. 

As of Oct. &, the properties were 
transferred into bankruptey under 
Section 77-B of the national bank- 
ruptey act to effeet reorganization 
more cheaply and quickly. 

The preceding report, filed by the 
receiver, covered the period of Dec. 51, 
1935 to June 30, 1936, and showed a 
loss of $324,257 after allowing for de 
preciation and depletion. 

In addition to the net profit report- 
ed, effect of the improved conditions 
within the oil industry on the Pacific 
Coast in recent months was indicated 
by the fact that operations of the Rich- 
field organization during the three 
months and eight days, covered by the 
report, showed a greater operating 
profit than for the preceding = six 
months. This is before deductions for 
depletion and depreciation. 

Condensed consolidated income for 
these periods compare as follows: 

Jan. 1 to 


July 1 to June 
Oct. 8, 1936 30, 1936 


Operating profit before de- 

preciation and depletion $1,590,799 $1,555,315 
Depletion, depreciation and 

loss on aban. properties $1,037,091 $1,879,572 


=-2®@ 


Net profit .... ; $553,708 *$324,257 


* Loss. 


Receivership 


Consolidated net working capital o 
the receivership estates improved aj 
proximately $1,267,745 during th 
period from June 30 to Oet. 8, 193¢ 
Total current assets on- Oct. 8, amount 
ed to $17,400,879 against total cur 
rent liabilities of $4,014,159, indica 
ing a net working capital of $13,386 
720. This compares with current asset 
of $16,547,231, current liabilities o 
$4,428,256 and indicated net of $12 
118,975 as of June 30, last. 

As in past reports, the receive: 
again pointed to the desirability o 
early reorganization of the Richfield 
system. The comment on this point 
was in part as follows: 

“The erying need of Richfield has 
been increased sources of productio: 
The receiver has not had the eapital 
which is required for the acquisitio: 
and exploitation of new and adequat: 
sources of production. Realizing this 
condition at the outset of the receive: 
ship the receiver has constantly recon 
mended that the properties be reo 
ganized. 

“The receiver has constantly recom 
mended that it was essential for the 
interested groups of creditors and s« 
curity holders to get together and 
settle their differences and point their 
efforts toward a reorganization of the 
properties, 

“On Oct. &, last, an order was e1 
tered in the consolidated foreelosur: 
eause authorizing the committees to 
institute proceedings under Section 
77-B of the bankruptey act to earr) 
out a plan of reorganization. 

“Hearing upon the fairness of. th 
plan is set for Nov. 12, 1936. At that 
time bondholders, creditors, claimants 
and stockholders will be given an op 
portunity to express their approval 01 
disapproval of the plan or any part ol 
it.” 

During the past week, Mr. Me: 
Duffie’s appointment as trustee of the 
Richfield and Pan American prope! 
ties was made permanent when no ol 
jections were raised by the various 
creditor groups, This action was take! 
to facilitate reorganization under tlie 
bankruptey act. 


Mid-Continent Petroleum Corp. 


Net profits of the Mid-Continent I: 
troleum Corp. in the third quarter 
1936 were more than 80 per cent hig 
er than in the same period the previous 
year and exceeded the entire net pro! 
for the first nine months of 1935 by) 
almost 25 per cent. 

The company reports net income ! 
the quarter ended Sept. 30 of $1,784. 
411, after all charges except for s! 
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jax on undistributed profits, equal to 
96 cents a share on 1,855,912 shares 
of outstanding stock. For the same 
juarter, 1935, net profits were $945,- 
»52, equal to about 51 cents a share. 

Net profits for the nine months end- 
ed Sept. 30, 1936, after provisions had 
veen made for federal and state in- 
come taxes, but before any deduction 
for surtax on undistributed profits, 
were $4,198,678, equal to $2.26 a 
share. For the same period of 1935, 
net profits were $1,450,892, equal to 
78 cents a share. 


Skelly Oil Co. 

Skelly Oil Co. and subsidiaries net 
earnings for the third quarter of 1936 
increased more than 8&5 per cent as 
compared with the same _ period of 
1935. Company's report for the quar- 
ter ended Sept. 30 shows net profit of 
$1,807,593, after all charges, equal to 
$1.20 a share on the common stock 
after dividend requirements for the 
quarter on the preferred stock on 
which their are accumulations due. In 
the same quarter of 1935, the company 
reported net profit of $796,944 or 69 
cents a common share. 

Net income for the first nine months 
of 1936 was $3,511,431, after all 
charges, equal after preferred dividend 
requirement for the period, to $5.19 
per common share. 


Seaboard Oil 

Showing an increase of nearly 65 
per cent over the same_ period last 
year, Seaboard Oil Co. of Delaware 
and subsidiaries report for the third 
quarter of 1936 shows net profit of 
$611,068, after all charges, equal to 
49 cents a share on 1,244,383 no-par 
shares of capital stock. In the same 
period last year the company earned 
$374,661, after all charges, equal to 
30 cents a share. 

Total earnings for the first nine 
months of 1936, as compiled from 
quarterly reports of the company, were 
$1,837,276, after all charges, equal to 
$1.47 a share compared with $1,222.- 
652 or 98 cents a Share the first nine 
months of 1935. 

The company’s report states that “‘il 
is believed that provision for Federal 
taxes for the first nine months of 1956 
is adequate to cover the company’s li- 
ability for all Federal taxes accruing 
against the earnings of that period.” 


Tide Water Group 

Tide Water Associated Oil Co. re 
ports earnings of $3,225,571, after all 
charges, equal to 39 cents a share in 
the third quarter of 1936. This is an 
increase of about 35 per cent over the 
same period of 1935 when net earnings 
of $2,461,783 or 27 cents a share were 
reported. 

In the first nine months of 1956, 
Tide Water Associated earned $8,504,- 


3, after all charges, equal to 99 


j 
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cents a share on the average number 
of shares outstanding during the 
period. However, no estimated provi- 
sion for  surtax on undistributed 
profits is included. In the same period 
of 1935, net income was $5,829,237 or 
o8 cents a share on the common stock, 

The company produced 14,929,000 
barrels of crude oil in the first nine 
months compared with 15,273,000 bar- 
rels in the same period of 1955. Crude 
runs to stills the first nine months this 
vear were 29,437,000 barrels com- 
pared to 26,150,000 barrels for the 
same months of 1935. 

Gross sales for the three quarters 
were $89,923,481 compared to $78,- 
016,707 for the first nine months of 
1935: 

Tide Water Oil, eastern subsidiary 
of Tide Water Associated, reports net 
income for the first nine months of 
$5,801,973, after all charges, equal to 
$2.64 a share on 2,194,773 shares of 
common stock outstanding, This com- 
pares with net profit of $4,125,076 or 
$1.55 a share for the first nine months 
of 1935. 

Associated Oil, west coast operating 
unit of Tide Water Associated, earned 
$3,085,700, after all charges, equal to 
$1.35 a share on the common in the 
first nine months of 1956. In the same 
period last year, Associated earned 
$2,624,646 or $1.15 a share on the 
common stock, 


Power Exposition Planned 

The Twelfth National Exposition of 
Power and Mechanical Engineering, 
scheduled for Nov. 30 to Dee. 5 in New 
York, will feature power producing 
equipment, industrial machinery and 
equipment, and materials of construc- 
tion. 

Steam accessories will include oil 
field equipment, pumps, and heating 
specialties. In the field of piping, 
valves and fittings, a compressor valve 
machined from a solid alloy steel forg- 
ings will be featured. There will be a 
number of exhibits devoted to motor- 
ized speed reducers and the transmis- 
sion section will feature roller chains, 
ball bearings, flexible couplings, and 
gears. Of interest to many fields will 
be an exhibit of seamless flexible metal 
hose and fittings, These are but a few 
of the exhibits planned. 


Bankruptcy Hearing Postponed 

NEW YORK, Oct. 28.—The War 
ner-Quinlan bankruptey hearing be 
fort Federal Judge Hulbert, scheduled 
for today, was held over until Nov. 12 
to allow the trustees more time to 
study reorganization plans. 

The trustees will consider an offer 
made by the Gulf Oil Corp. of $4,125, 
v0O0 for the service stations owned by 
Warner-Quinlan. The company has ap 
proximately 200 stations, mostly in 
metropolitan New York City and New 
Jersey. It also has a few in Pennsyl 
vania and upstate New York. 


OIL INDUSTRY 
EXCHANGE 


Positions Wanted 


EXPERIENCED “TRACKSIDE” EXECUTIVE. 
Young (31). Eight years gasoline marketing 
experience. Past four years General Manager 
of company operating individual brand ‘“Track- 
side’ stations over wide territory. Previously 
supervised agencies for integrated company. 
Proven ability to build business and develop 
organization economically, in sales operations 
through retail and bulk stations. Now em- 
ployed. Best references. Desire opportunity 
produce results! Salary secondary. Address 
Box 368. 


RESEARCH LUB. ENGINEER specializing in 
leaded E. P. lubricants and greases, thoroughly 
familiar with laboratory testing, research work 
and plant production methods. Have a wide 
knowledge of ingredients, specifications and 
service conditions. Full details on request. 
Address Box 369. 


Situations Open 


HELP WANTED—High class young salesman. 
experienced stee] tanks. Also vacancy Sales 
Engineer capable designing, estimating steel 
plate work. College graduates preferred. Must 
be aggressive. Good address. Send full expe 
rience, references and salary desired first letter. 
Address Box 3865. 


For Sale 





FOR SALE 


Select list of oil companies, bulk plants and 
jebbing concerns in various parts of 
country. 


WM. WISHAR 
Broker of Oil Marketing Properties 
2331 Grandview, Cleveland Heights, Ohio 








BULK PLANT 


For sale, or will lease to responsible par- 
ties: 10 tanks, 138,000 gallon storage, 
warehouse. 11 lube oil tanks, office, garage, 
tank trucks. 


CONSUMERS OIL COMPANY 
Omaha, Neb. 











Professional Services 





ANTI-KNOCK VALUES 
DETERMINATIONS 


THE GRAY INDUSTRIAL LABORATORIES 
Chemists and Engineers 


Specialists on Petroleum Products 
961-976 Frelinghuysen Ave., 


NEWARK, N. J. 
Telephone Bigelow 3-4020 








JOHN W. POOLE, B. S., M. S. 
Consultant 


Specializing in lubricants. 


Recognized 
authority on Solvent Extraction. 


369 Lexington Ave. 
(41st St.) 
New York City 








PHOENIX CHEMICAL LABORATORY 


AN EXCLUSIVE PETROLEUM 
TESTING LABORATORY 


Equipped for all known tests and research 
in petroleum products 


3953 Castello Ave. Chicago 
Telephone—Spalding 3578 





















ee 


LUBRICATING OIL 
SALESMAN’S PRIMER 


The ‘‘Lubricating Oil Salesman’s 
Primer” is a book by Claude Ettele, 
who is associated with one of the big 
oil companies in this country. The 
author’s purpose is “‘to properly present 
a first view of the subject of lubrication 
and encourage the young salesman to 
study advanced works without which 
he will be unable to develop maximum 
efficiency in the services of his em- 
ployers and of his customers.”’ 





The book takes up the manufacture 
of various lubricating oils and greases; 
tests by which oil and grease speci- 
fications are written; general discussion 
of lubrication problems in cylinders, 
turbines, internal combustion engines; 
power transmission machinery such as 
shafting; wire ropes; belts, gears, 
bearings, etc., driven machines such as 
air compressors, pneumatic tools, ice 
machinery, machine tools, textile ma- 
chinery, paper mills, mine and quarry 
machinery. 


“Lubricating Oil Salesman’s Primer” 
also gives a standard line of lubnvants, 
and specifies which oils or greases are 
applicable to the various kinds of 
machinery. This book is well worth its 
price of $3. 


Send check for your copy today! 


NATIONAL PETROLEUM 
1213 W. 3rd St. 


NEWS 
Cleveland, Ohio 


























/* DVERTISING 
IDEq 


QUITE 


—advertising exe-utives: 


| 


here's how to get 
More Business! 


We'll send you newspaper clippings of the best 
merchandising ideas, as well as copy and 
layout suggestions from companies of your own 
type. Each customer chooses just what he 
wants. Let us put on your desk regularly 
ad-clippings showing what the leaders are 
doing; only one idea a month will more than 
pay for the service. We clip ads from several 
hundred cities. 


If there is any time that Executives want 
ideas, it is right NOW. We operate the largest 
ad-clipping bureau in the country. All ads 
are selected by an experienced staff; no long 
term contract required. 

Use coupon below to learn more about this 
valuable service and special short term trial 
offer. No obligation, of course. 


Vincent Edwards & Co. 
342 Madison Ave., New York City 


Please tell me more about your service and 
special short term trial offer 


Name 
Company 


City 
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August Gasoline Demand Gains 
6.32% Over 1935 


HE upward trend 


through August, 
mates of the American 
stitute. 


August consumption showed an in- 
crease in 1936 over August, 1935 of 


in gasoline 
consumption which has been tak- 
ing place during 1936 continued 
according to 

Petroleum 


esti- 


6.32 per cent. Consumption for the 
first eight months of 1936 was 12, 
807,349,000 gallons, an 
9.29 per cent over the 
months of 1935. 


increase 0 


first eigh 
In- 


Following is table of detailed fig 
ures. 


Gasoline Consumption by States, August, 1936 


(Figures in Thousands of Gallons) 


Month of Per Cent 8 Months Ended With Per Cent 
July, 1936 Aug., 1936 Aug., 1935 Chge. 1936 Aug., 1936 Aug., 1935 Chge. 1935 
Gallons Gallons Gallons over 1935 Gallons Gallons over 1935 
Alabama 17,784 18,243 15,959 14.31 129,120 111,421 +15.88 
Arizona 8,195 7,937 6,966 + 13.94 62,013 52,5738 117.95 
Arkansas 14,430 14,430 13.705 + 5,29 97.857 91.232 7.26 
California 148,912 139,901 128,854 + 8.57 1,069,590 960,996 +11,3( 
Colorado 21,220 21,685 19,334 +12.16 135,559 120,380 +12.6] 
Connecticut 80,607 9,484 29,341 + 0.49 191,430 176.174 + § 66 
Delaware 5,247 5,471 5,155 + 6.13 33,053 29,766 +11.04 
Dist. of Columbia 11,668 11,451 10,815 + 11.76 82,671 76,250 + 8.42 
Florida 22,823 22.390 23,059 — 2.90 210,137 201,271 + 4.40 
Georgia 27,184 27,443 24,713 +11.05 190,690 175,148 L § 87 
Idaho 9,311 10,438 8,754 + 19.24 55,178 46,272 $19.67 
Illinois 115,469 113,971 108,917 + 4.64 774,001 698,325 10.84 
Indiana 53,118 52,812 18589 + 8.69 361,902 322,972 +12.05 
lowa 15,567 $3,912 41.821 t 5.00 300,426 274,357 + 9.5( 
Kansas 18 373 11,094 10,566 t 1.30 302,237 276,329 + 9.37 
Kentucky 22,466 22.069 20.163 t+ 9.45 146,517 130,864 + 11,96 
Louisiana 19,956 18,0380 17,260 + 4.46 138,094 120,934 +14.19 
Maine . 16,357 7,233 16,246 + 5.32 87,177 78,605 +10.90 
Maryland 23,780 24,040 22,120 8.68 157,880 142,170 +11.05 
Massachusetts 66,447 65,905 63,157 4.35 425,780 397,983 + 6.98 
Michigan 102,022 97,906 88,039 rat si 644,188 577,602 1415 
Minnesota 52,681 50,389 18,840 3.17 310,655 287.103 + 890 
Mississippi 14,936 14,517 13,870 1.66 103,286 91,564 +12.80 
Missouri . 53,736 50,773 50,742 + 0.06 362,621 331,910 + 9.25 
Montana 12,905 12,415 12,085 tr 2.73 74,804 64,351 +16.24 
Nebraska 24,232 22,284 23,079 — 3.44 151,014 150,296 + 0.48 
Nevada 3,679 3,776 3,190 + 18.37 22,258 19,770 +1258 
New Hampshire 9517 9,992 9,905 + 0.88 53,263 48.842 + 905 
New Jersey 89,328 77,540 86,118 = S06 591,300 545,404 + 8.41 
New Mexico 7,346 7,902 6,636 +19.08 49,712 40,671 + 22.22 
New York 185,871 178,466 170,060 + 4.94 1,119,449 1,059,328 + 5.67 
North Carolina Su,0ct 32,635 28 880 +13.00 220,529 196,530 +4991 
North Dakota 11,346 11,611 13,482 —13.88 12.671 81,444 —10.98 
Ohio... 111,257 110,706 98,990 +11.83 757,020 684,480 +10.6! 
Oklahoma 35,231 31,098 31,554 a 241,905 216,938 +11.51 
Oregon 22,231 23,140 19,551 +18.36 141,048 121,593 +16.0( 
Pennsylvania 125,645 125,026 115,307 + 8.43 826,152 772,728 r 6.91 
Rhode Island 11,716 12,120 11,580 + 4.66 76,314 72,200 + 5.70 
South Carolina 14,896 15,227 13,240 +15.01 104,677 94,552 +10.71 
South Dakota 11,445 10,680 12,094 —11.99 74,616 80,668 — $.11 — 
Tennessee 22,699 25,145 21,612 + 16.35 160,656 145,645 +10.3 
Texas 101,346 99,425 89,443 +1116 +714,621 631,523 +13.16 
Utah 8,684 8,424 1,354 +14.56 52,809 45,997 14.8 
Vermont ; 6,902 7,280 6,908 + 5.38 38,412 33,699 +13.98 
Virginia 30,745 30,889 27,363 +12.89 202,653 183.984 +10.1 
Washington ; 32,420 33,001 29,294 +12.65 210,054 183,125 +14.7 
West Virginia 17,271 18,029 15,893 +13.44 116,821 103,781 +12. 
Wisconsin 53,273 51,292 17,622 r U,94 324,758 288,688 +12.4 
Wyoming 7,399 6,919 6,072 +13.95 37,931 32,447 +16.9 
Total 1,942,000 1,886,424 1,774,296 + 6.32 12,807,349 11,670,885 + 9.7 
Daily average. 62,645 60,852 57,235 6.32 52,489 48,028 - 93 
Change from previous year: 
Total change +112,128 +1,136,464 
Per cent chge. in daily av. +6.32% +9.29% 
+Revised in June to 100,457,000 gallons. 
Nov 
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